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par une carte de métriques. Partie I:
Algorithmes.
Houman BOROUCHAKI, Paul Louis GEORGE,
Frédéric HECHT, Patrick LAUG et Eric SALTEL
N˚ 2741
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 	   	49  	
½&*   f! 
"	 Ã
 *,
-/(T l%(T  ()&*4 )123&
½* 867'  
-*9 1
 ¨ É Ë É ¬-Î |svns/¿uG-po bnoioOdv s ­ vz|s/}s´Ãd´vfu v±0qivvntspors/z¿¾qiornpbu qioµOvnpv	¢´8sSu vpnp³{4uGs¼º Î vS{~z³si±|{s/zu vbo	|,¢bnv
	´fv±¯s/¢bz¿|dbvs/°ÏÞ}nppvnpu ornpvObv)vnv±pv«lµOoizµOv¡=s/nv-vÄpvv¿	pv½bnv±vl{sidvOº
ÅÕ-z¿z¢ v±bo-s/&bvnpoio°±vu vbosbbz´¿pnpvvJuJv±¿oiº Î bv
½ornG|)µ|v Ã+osnp¯~ºSmls/npTÅtbÕº vOº½pvnpvdv)s vn|)vµOoivEobv
s/z¿qioinbu |{s/zsidv{~t-b¿zv¶m,s/nÅpÅ-¿zzbnpvdv«}bu vnoi}¼sbbz¿|{spor&vÄs/u bz¿v
Gpv	{oipvÄ-o/Ïb¿pvvzvu v{~oiuJb}btsp¿oiº
 §¼Ê Ç ¨i¬ ­ vz|s/}s´pnp³s/bqr}bz|sp¿oi¼-vus/bb³s/dsi{~v°,s/|±orpnoib³{u vdqivvntspor¼bu vdGsis/boi º
 
	
	

! #"$% &'()* +
, &² 	  &*4.-
½	
/ 01 ÉÇ  ©«Ë É32\Ç 1 4
5 Æ 2 Ì\ÌÞ§©  ËOÌ  ¨¨ 276 ©§  §98G§Ì  © 1  ;: ¤ <=< §Ì?> @º A¹{¶vuGs}ÃuGsz¿zv}bn {~z|srp±³¹}v BCBDBCBEB!BEBCB!BEBCBDBCBDBCBDBCBEB!B w
ºç ynvs/orÃ}ÃuGszz³s/qrv"ÏÞnoits/z¿vnFBCBDBCBEB!BEBCB!BEBCBDBCBDBCBDBCBEB!B G
ºçº Ho´s/}0v ­ vz|s/}s´IBCBDBCBDBCBEB!BEBCB!BEBCBDBCBDBCBDBCBEB!B Gºçºç Js/¿zz³s/qiv }Ãnv{~tsbqiz¿vSvbqrzor¢s/KBEBCB!BEBCBDBCBDBCBDBCBEB!B £
ºçºL+ JÃoÐ{s/orEoioiz¿oiqr|O}bv	z¿o{s/z¿v BEBCB!BEBCBDBCBDBCBDBCBEB!B £
ºçºë MboinON{s/qrv	vsnQPvv-{~ornts/¿vRB!BEBCB!BEBCBDBCBDBCBDBCBEB!B i
ºçºç  ÅdvpÐ{s/orG}GuGs/¿zz³s/qiv)ÏÞnpoitsz¿vnSB!BEBCBDBCBDBCBDBCBEB!B i
ºL+ ynvs/orÃ}ÃuGszz³s/qrvSvET BCBDBCBDBCBEB!BEBCB!BEBCBDBCBDBCBDBCBEB!B 
U V ËQW ¥§ª  YX © 1 ª 2 ÌÞÌÞ§© DZÇ ©\[§  1 ¥§ /.U+º Jsz¿z|s/qrvvz|sÏÞnoipÙÂvnpv]BCBDBCBDBCBDBCBEB!BEBCB!BEBCBDBCBDBCBDBCBEB!B  
+ºç Jsz¿z|s/qrv}oiuGsbv^BCBCBDBCBDBCBDBCBEB!BEBCB!BEBCBDBCBDBCBDBCBEB!B  
+ºL+ A¹{¶vuGs}ÃuGsz¿zv}bn_BDBCBCBDBCBDBCBDBCBEB!BEBCB!BEBCBDBCBDBCBDBCBEB!B w
` a ©§Ì 6 ©§¨ 	¥§b 1 2|ÉQ2ÞÇ 1 ¨Dc Ç 1   ª§ 1 É Ì\§¨ /edº J vpnp³¹}vvG}b0oifBCBCBDBCBDBCBDBCBEB!BEBCB!BEBCBDBCBDBCBDBCBEB!B G
ºç »=orbqi}v}bnT=Áë}b0dvqiu vEBCBDBCBDBCBDBCBEB!BEBCB!BEBCBDBCBDBCBDBCBEB!B G
4 g Ç   ©  §h8G§Ì  © 1   Z¥§ 1 ¥§   Ì 2 ¨ ¥§ /.i º JÃv¡±}bnvv ­ vz³s/}bs´ BCBCBDBCBDBCBDBCBEB!BEBCB!BEBCBDBCBDBCBDBCBEB!B %j ºç k)bbnpo{tbv}bz³ps+}bbvf±v}zvSu¸vpnp³¹}vCB!BEBCB!BEBCBDBCBDBCBDBCBEB!B 
 ºL+ k)bbnpo{tbv}bz³ps¶v}bÄ u¸vpn|O}bv=BCBEB!BEBCB!BEBCBDBCBDBCBDBCBEB!B 
 ºë k)bbnpo{tbv}bz³ps¶¹}spnvu¸vpn|O}bvlBEB!BEBCB!BEBCBDBCBDBCBDBCBEB!B i
 ºç  A°oiz}porGq,v¶vnts/z¿v BCBDBCBCBDBCBDBCBDBCBEB!BEBCB!BEBCBDBCBDBCBDBCBEB!B i
@ 8 ¥§b 1 2 É32\Ç 1  §¨ <4Ç2 1 É ¨ 2 1 É §  1 §¨ 5Uwº mdsi{~vfvf{~orn%Porzv BDBCBCBDBCBDBCBDBCBEB!BEBCB!BEBCBDBCBDBCBDBCBEB!B %+
wºrº ÅÕvnpnbv¯s/p¿oi qlvoiu¸vpn|O}bvSv½uvnp|O}bvEBDBCBDBCBDBCBEB!B /
wºrºç ÅÕvnporz|s/orÃd}bn-}b±vqru vlBEB!BEBCB!BEBCBDBCBDBCBDBCBEB!B i 
wºrºL+ ÅÕvnporz|s/orÃs/-}bGpn|s/qizvnB!BEBCB!BEBCBDBCBDBCBDBCBEB!B %G
wºrºë ÅÕvntdv{~oivuvpn|O}bvoBDBCBEB!BEBCB!BEBCBDBCBDBCBDBCBEB!B;+
p=p ÷YqFr
sutOv
  F 	u()  'o%	
wºç y+sz|{~}z¼vfz|s	zorbqi}v}bn)=Á }bbvfs/nQPvpv BCBEB!BEBCB!BEBCBDBCBDBCBDBCBEB!B;+i
wºL+ Ev¶vntspor0v ort)±}bn-z¿v-s/nQPvpv¡ BEB!BEBCB!BEBCBDBCBDBCBDBCBEB!B;+/
wºë Mzntsqivv¡"oi¿¯½qlv¶vnvfBCBDBCBDBCBEB!BEBCB!BEBCBDBCBDBCBDBCBEB!B;+iw
wºç  ÅÕdvnporÃv½oit½nvpv} BDBCBDBCBEB!BEBCB!BEBCBDBCBDBCBDBCBEB!B;+%G
d 
 <¼ÉQ2 ª 2 ¨ ÉQ2\Ç 1 U i°º )}sz¿bv=Á }bGpn|s/qizv^BCBCBDBCBDBCBDBCBEB!BEBCB!BEBCBDBCBDBCBDBCBEB!B;+i£
°ºç -srp{~}zvv¡-s/nQPvpvCBCBDBCBCBDBCBDBCBDBCBEB!BEBCB!BEBCBDBCBDBCBDBCBEB!B b
°ºL+ ½or}bqlvfvoi¿¯ BEBCBDBCBCBDBCBDBCBDBCBEB!BEBCB!BEBCBDBCBDBCBDBCBEB!B O
°ºL+º ½oi}q,vJÂsjz¿oibqr}bv}bn-}bvhBCBDBCBEB!BEBCB!BEBCBDBCBDBCBDBCBEB!B O
°ºL+ºç ½oi}q,vJÂsjnp³s/bqrzvoibuGszBDBCBEB!BEBCB!BEBCBDBCBDBCBDBCBEB!B +
  Ç 1 ËOÌ\©¨ 2ÞÇ 1 ¨ ` `
$p
 
	
	

! #"$% &'()*  
 5,G*,
+Ã()*4 
»¼snvdoiz¿}bp¿ois/n&z³sÃuvbovGv¡vzvuJv¯b|&Áë}bbnoi¢bzÙÂvu v8b´±³¹}v
ÏÞoinu}bzv	vvnpuJv&=Áv¹}·s/p¿ois}bÄ½vnµ+vv-s/npvzzv¡Áçs/b}bvJ±}n}bv8|{~nv¾
p³ps/orÈ±sp³s/zvoi} uGs/¿zz|sqiv} oruGs/¿bvÈvp}·vOº ­ vboru¢bnv}dvu¸vbovvnpu vppvv {~or±np}b¿npvO¼qlv-vn¯s/zvu v&ÂsGs/npnv8z|sGoi-vvGvJz|sÏÞnporÕÂvnv
}oiuGsbvOO}b0uGs/¿zz³s/qivTvf{~vz¿}b¾Ù{~Ùº
»,Áïsibsbtsporz¿o{s/z¿v)v«us/z¿z|sqiv+ÂsSz|sb´±|O}bv¶v«bnoi¢bzÙÂvu v¼vnpuJv,Áëoi¢¾
pvn-}bbvfu v¿zzv}bnvbnv{~³±orGv)±orz}bor{s/z|{}bzvv¡ \µOorn-snvÄ=º+Ð~ 
w	 %j
¯ vs/np|{}bz¿vn¿z«v¡±sd,oOpd¢bz¿v8v&¢b¿v{s/pvnvÃvµOorz}boi·"n¯s/¾
b|v&v z³s±oiz¿}bp¿oi bsjz¿voibv&vÏÞoinpvGµrs/np³s/oioi}b&v {~or±vnpµrs/&}b
boiu8¢bnvSports/zlvfvqrnv-vz¿¢vnbvSn¯s/|dois¢bzv°º
0{~or}bbz³s/qivfv¡"v{b|O}bvvnvqi}bz³s/np³psporÃv)v	+v{~oi} vz¿o{s/z¿v	vGvzv¾
u vt-}us/z¿z|sqivvnpu vS=Á vµ³ps/qrvn-z|sJ{~oidpn}{~p¿oiv&us/z¿z|sqiv-srbs/bv8Âs
z|sSb´bd|O}bv-v«bnoi¢bzÙÂvu v=nts/¿vº ­ s,}bbv-bnvu ÙÂvnpv,b·si±v)}b&uGsz¿z|s/qrv-}8oi¾uGs/¿bv,vd,{oidpnp}¼sn«zÙÁëvu zoirvvzz¿v,oi}fpvz¿zv,u¸vpbovb}|=}bfbnpvuJvn{sz|{~}bz
v-z|s)±orz}bor8}&bnpor¢bzÙÂvu vv±v
v{~}-vOºOkbnÂv¡«{tboi¿Äf=Áë}b{~np¿Âvnv vnpp¿bv Þqin¯s/¾
vTv&z|sJ±oiz¿}bp¿oi¼ {su +vnp¿µ+vObv¡±p¿uGs/or=Á vnpnv}bnt«º¿ºº
tboi+vpv{pv&s/
zv8uGs/¿zz³s/qiv&¿b|sz,zvorbv8ÂsÃsrbs/pvn«sn	nts vu vor}sn&+vn¯sJbvu v
v½orGq,v¶vnpvS}bJboi}bµOv¡s/}GuGs/¿zz³s/qiv-uJv}bÄsibsbvfs}Enpoi¢zÕÂvu vO{~vSbno{~v±}½vd
vnv½d}·pO}¼Á|Âs&zÕÁ oi¢bvorG=Áë}Eus/z¿z|sqiv)µ+vns-z¿v{~nÂvnpvd-v{~Ð)vOº
m, ¿u vdoi O}bvz³{~oiO}bv \vbntsp|O}bv0v uJv±¿oi&v +
¯½z|sbnpo{v¾
}bnv&vnts vu v½vd¢vGuGspn|vv Þs/n)vÄºøÐ
ts/·|)¹}v	{vzz¿vv
½vn¯sJbvu vv±-z¿oi¿ÃÁ Pvnpvf{~oiuJbzÙÂvvu8vOnbvdoiz}vOºbm,snSd}bvObs}Ãz¿v}Gv	{vpv
s/bnpo{tbv¢·sivvSd}bnv,u o{sp¿oi¼zo{szv,bor},bnporoO±or4}bvu¸vpbov½bz¿}
qiz¿oi¢szvT¹}b·{~oid|dpvfÂsS}bp¿z³±vn}b&uGszz¿v}bns}bporuGs/|O}bv-v&zv+qior}bµOvnp·s/4·s/n}b
{~np¿ÂvnvOº»=vSuGszz³s/qrvvd-szoin¯½vpÙÂvnpvu v«nv{~nv v&Âs&{tsiO}bvS¿vn¯s/oiJvÏÞoi·{~p¿oi
v½nv±}bz¿tst4or¢bpv}Âs	zÙÁë¿bvn¯s/p¿oi8bnv¡{=vvpv°ºO»=v{~nÂvnpvT=Áçsrbs/b¯s/oi0|O}bvO
vqlv-vn¯s/zÕ¼z³sEtsz¿zvJ±oi}s/¿bvvGvvzvu vtºbv qlv¶vn¯s/z¿|psp¿oi vG{~vpvJvn¾
bÙÂvnpv½v¡±lv-{~or±³½vnvn¼zo{szvuJvz|s¯s/¿zzv°~bor&si,s/«z³s"u¸vpn|O}bv,s¢b}bvzz¿vO
uGs/³-bs/·"}bv	u¸vnp³¹}bv)O}bvz³{~oi·¹}bvÐG¼vnu vts/-sd,v	{oid|+vnvn-zvf{sr
s/b³±orpnporvOº
À)0±vfbnpor o°±v8=Á |O}bvn-{v	O}¼Á z=v¡±) o°pd¢bz¿v&vSÏÙs/¿npvv±}b¿µisT{~vpvsb¾
bnpo{tbvOºmoi}bn){~vSÏÙsnpv°oiGbnv±vvSntsb|vu vOdv{~p¿oi0bz¿v½Tvnpvv vtsv
pvnµOvs¶bs/-zvf{¶vuGs	=Á }bGuGs/¿zz¿v}bn+{~z|srpd|O}bvvf±´v ­ vz|s}bs´Oº)m ±v{¾
p=p ÷YqFr
sutOv
w  F 	u()  'o%	
p¿oi +4orÍqlv-vn¯s/z³±v z¿v0p{t-vuGs0{~z|srp±³¹}vÃs}{srÁë}b uGs/¿zzv}bnqioi}µOvnp¶v«oi
oibv&=Áïs/¢oin¯Ez¿v4qrnts/·vGvts v¡-=Áë}bGvz¼{¶vuGsv¯s/v-O}b¼doiv·±}b¿pv+v¾
µOvzorb¶vv¡~º ­ s/·"z³s	±v¡{~p¿oi boi0½v~½z¿v4oip¿oi-vSuvnp|O}bv-v¶vzorbqi}bv}bn
=Áë}dvqiu vTbs/·}bv±·si{~v8np¿vuGs/bv ºm }|Sv ±v{~or =oiqlv¶vn¯s/z¿|±v&z³s
uvbovGv ­ vz|s/}s´O«v d|±¯s/&s/np³{~}bzÙÂvnpvu vOd}bn&zv&sr±v{~¯&v	vÄ¾¢bz¿v bnv¡±vt&O}b½vnu vpvzÕÁëvÄv±¿oinpoio°vvOº+»¼s½v~b¿p¿oiv¡joi¿¯
pvnbv½ÏÙs/¿zÙÁëoi¢bdv)v	z³sdv{~p¿oiwts|T¹}bvfz|s8±v{por&nbvdvvfv}bÄGbnoi¾
{=v}npv+=Áëorbp¿u |s/p¿oiJv)uGs/¿zz|sqivOº m 0{~or{~z¿}±¿oi¼±v¡{~p¿oi Gzv¡ vÄv±¿oiv
pnoi|)¿u vdoi·½s/¿±O}bvO}bvz³¹}v½bnpor¢bzÙÂvu v,oi}bµOvnpt-doi¿³¹}¶v¡~º
    	
 (T.Ã     &%%	
­ vuGsbÙÂvnpv,}d}bvz¿zvOzv=u¸vpbov¡=v+uGs/¿zz|sqivlv½d´v ­ vz|s}bs´{~or±np}b³±vzv+uGs/¿zz|sqiv}&oruGs/¿bv8vp}vTÂssnpp¿n,v½z|s)±v}bzv+{~orbs/³ps{~v-v-±or8{~oipor}bnv
bz}·4d-v{~³s/z¿vu v=Áë}bvS|p{nbv|psp¿oiJv){~vTvnpvnºO»=vus/z¿z|sqiv-Áë}bJoius/v
  ÏÞvnuv
 v	v±oi{-¢siv}b|O}bvu vd}bn+v,{~orbs|ps/{v)Âs{s/ntsr{~Âvnpv-qlvoi¾
uvnp|O}bv  Þz|s	|p{nbv|psp¿oiGvTz|s ÏÞnoipÙÂvnpv
¯O+v vbs/uJu v,}Gbnoi¢bzÙÂvu v)O}bv
zÕÁ oiµOv}b)nbvdoi}nvOº¼»¼sGts/¿zz¿v	por}bf{~oiuJu vSz|sGv±¿bv8v0vzvuJv¯-}uGs/¿zz|sqiv
oi¢bv}±oiSz¿vv½z¿o{s/z¿vu vÂs8z|s8|{~nv|s/p¿oiv	z³sjÏÞnporÕÂvnvOºkÈbnp¿oinpÙ={vpv
oi-vv vd	z³sÃ±v}bzvJ¹}4}b|±v n¯s/|doib·s/¢bz¿vu vSqior}bµOvnbvn	z¿vus/z¿z|sqiv8}oi¾
uGs/¿bvOº½À)dvbnporoO±v v0nts/ vzvn8zvp{t-vuGs{~z³si±|O}bv0=Á }bpvz)uGszz¿v}bnë
s/ntsfv&z³sEoib¶vv8v&zÕÁ v±vu¢bz¿vvsnPvvS{~oru oOpsTz|s ³p{~nvp³psporv
z|s	ÏÞnporÕÂvnv}0oius/vOº

 ! ! #"   %$&$'(#
AOorvT®}b¸oiuGsbvJO}bvz|{oiO}bv v*)   T
TzÕÁëv±vu8¢bz¿v8v&s/nQPvpv¡&|{~nv¾
ps¶ps ÏÞnoipÙÂvnpvOºOyv+s/nQPvpvOs/bvzvvF,+'   .' *' *Oor+ or}bn-doiu uJvt¼}b
vdvu¢zvTv ort-boiv.-  T
tº
m«or}bn,uGsz¿zvnzv-oiuGsbv TS/or {~or±np}b¿,s/,}b&bnvu ¿vn¼pvuJ=}b  .
/ *.' %  
vFT¹}  Õdvzor ë£
Áçsbb}b¿v-}bb|O}bvuJv ±}bnlzv«ort,v	-  T
tb}b|
v s/doi}b¯s/0voi¿¯Âs²zÙÁë¿vnp¿v}bn8}uGsz¿z|s/qrvEÏÞnoits/z¿vn4or@{oidpnp}G}b
boi}µOvs/}uGsz¿z|s/qrvO}bÕsbnÂv-oipuJ|psp¿oi¼orbbvn¯sjz¿v	uGsz¿z|s/qrvsz,vTSº»=v
oitS¿vnpbv¡doi	+v~b³v&vzz¿v	uGsbÙÂvnpvf¹} Áë}bbv8snQPvv&pvnbvf}uGs/¿zz|sqiv
s/¿½}bbvTzoiqi}bv}n-psp³WÏÙs/³psvOºb»,Á v±vu¢bz¿v-v {~v&vtsv-±}b¿zv{¶vuGsS±}µrs/
$p
 
	
	

! #"$% &'()* 
Æ 2 Ì\ÌÞ§©  ËOÌ  ¨¨ 276 ©§ 
rº ynvs/or}GuGszz³s/qrvÏÞnpor¯s/z¿vn   - ) 
vDTSº
 0v¶vnts/orÃÁë}bGnpv¡{~tsbqiz¿v   T
+vbqiz¿oi¢s-z¿vfoiuGsbv°º
 Jszz³s/qrv  
+}0npv{~¯s/bqrzv    T
tº
 ÅÕdvnpoi v¡Ã ortv -  T
bs/   
½v~|ps/zvuGszz³s/qrv
   	 - 
¯º
 MboinON{s/qrv&v¡snPvv{oipntspv-v)   T
¶bs/·
   	 - 
¶+v~·b|ps/)zvuGsz¿z|s/qrv    -!) 
¯º
 ÅdvpÐ{sporG}GuGszz³s/qrvÏÞnpor¯s/z¿vn   - ) 
s/  	 -!) 
tº
º ynvs/or}GuGszz³s/qrv  T
+vETSº
 ÅÕb¿p|sz³ps/orG}GuGs/¿zz³s/qiv  T
,sn   -!) 
tº
 ½or}{~zv vf{~nvsp¿oi0voit-pvnpbvº
 0v-vn¯s/p¿oi v8 ort±}nz¿vSsnPvvSpvnbvSv   T
)dvzor}b{~np¿Âvnvvzorbqi}v}bnº
 ÅÕ±vnp¿oi0v½oi¿¯"qlv¶vnv-bs
   T
¯º
 ÅÕbvn¯s/p¿oi0±   T
v¡±-u oÐ)vOº
 À)bu ³ps/or v   T
¯º
ysr{~}bbv0v¡vts v¡&v0{~v0±¶vusEvd&uGs/¿vs/¢bnpÙÂvµOvu v+v{~np¿pvOº,À)
u oipnv vbnvu vn	{oiu u v{oidpnp}npvGz¿vEus/z¿z|sqiv&ÏÞnpoitsz¿vnºm«or}bn8{~v ÏÙs/¿npvO
ointsbvzz¿v	zÕÁ bqrnvv-vf¢sidv v	z|s8uvpovf¹}bvdSzvfbnpo{~v¡p±}·{nbvu vb¾
tsz=Áë¿±vnpp¿oi¸=Áë}borGbs/·}uGs/¿zz|sqiv0oi} O	 .  	.)/ºÀ)¾
|O}bv{oiu u vO«}bz¿|±vn½{voi}bz=or}bn-{~or±np}b¿npvSz¿vus/z¿z|sqiv)~Áïs/b}b´s/-d}bn½z¿v
oitv -  T
¼}b|,oi8u ornpv-{oiu u v {~oipn¯s/·npv-z¿v,s/nQPvpv¡4v)   T
 s¡Jv
{~oi·±pn}bnvz¿v-uGs/¿zz³s/qiv¶{vnt{t-vOºOm,±}b¿pvOroiG+v¡{~np¿,z|sSuGsbÙÂvnv-=Á oi¢bvb¿nÂsSsnpp¿n
v8{~vuGszz³s/qrv ÏÞnoitszvnbzvuGsz¿z|s/qrvSs/zsn{~nv¡s/p¿oi0v¿±vnpp¿oivoi¿¯
pvnbvº
p=p ÷YqFr
sutOv
G  F 	u()  'o%	

 
   "      ! !  
	 " ! "
5   5   / g Ç   ©  §h8G§Ì  © 1  
»=vSo/´s}0v ­ vz|s}bs´8v±-}bvnpo{v}bnpvO}b¼vnu vzÕÁ dvnpoiJ=Á }bG orpvnbvÂs}bbvTpnp³s/bqr}bz|sp¿oi Õv ­ vz³s/}b·s¡´
tº»¼ssnp|{~}bz³s/nvTv{vpvbno{=v}npvv±z¿v"ÏÙs+¹} Áëvz¿zv½v¡±¢sivvT±}bn}b &'
u .  O' tºyvTvnpvnibnpvbs/v
{~oiuJbpvv=zorbqi}bv}bnt±vn¯s"¢b¿vfsibsbv¡½Âs½z³s½q,v¶vnts/z¿|s/p¿oifO}bvboi}¼bnoioOdoiº
­ s½}b v¡±sr{~vvu v·±or O}bvz³{~oi·¹}bv°iu}bvSz³s	uvnp|O}bv+v}{~z¿|¿vbbvs/¢p}vzz¿vObzvfbo´s/}v ­ vz|s}bs´s vvf+v vbs/uJu v4npoio°v8s/n ½o-´Ovn
ë Õ s/¯±or £iv)vnpu vzv jÕºm fv}bÄ¿u vdoi· {v¼szqiornp¿pbu v ±vpn¯si}b¿
s/n  |qi}bnv	
zv4ÏÙs+v-nvu bz³si{~vn¼z³snv}bbor v«pn|sbqiz¿v,orzv)|pO}bv+oi}bµOvn
{~n¯{~oi·p{~n{~orv¼zvoi¿+Âs¿vnpvnO}bv½zÙÁëoifsbvzz¿v ' srp±o{vv Âs{~voi¿
s/n-z³s 	-{oidp}-vv)s/n-z¿v4np³s/bqrzv,ÏÞoinpu¸v,v	doi¿qis){vSoi-s}bÄGsnPvv
ÏÞnporÕÂvnvSv&z³sE{s¡µvOº»=v&nbvd}bz¯s/SÏÞois/u vtsz«v¡±f¹}vO=Áë}bbv&·s/np¼z|s {sµv
v±T}borz´qioivvporzvfs/nn¯s/boinfs/} or{~or±³½vnvfvO}bv&z|s8pnp³s/bqr}bz|sp¿oi
}G{~oru bzvu v¯s/nv+vS{v- orz´qiorbvSvd4¿{ts/bqlvvOº»,Áçszqroinp¿pbuJv-±vTnbvd}bu v-sd
v
 zÕÁvµrs/z¿}s/oi0vz³s&{sµ¿bvSv
 z|s8{~or±np}{~orÃvz³s	¢oi}bz¿vOº
­ Á }bbvSus/bÙÂvnpvÏÞornpu vzzv°izvSo/´s}v ­ vz|s/}s´G~Áv{~np¿
   
!  
  

oÂ}  " 
+vdSz|s {s¡µv&srp±o{vv8s}oi¿# nts/¿vfv$  
-v¡±Sz³s¢oi}bz¿v8{~oinnpvd¾
oibsvO  vtsfzv uGsz¿z|s/qrv {oi}bn¯s/º,»¼s{sµv%  "
Svd&{~or±np}b¿pv µ|sÃz¿v
{~np¿Âvnvvbno/ÄuJvTO}b¼ÁëvÄbnp¿u vT{~oiu uJv
&('  '*)  pvz ¹}v  ),+.-/(0   ' 
21  Ù

oÂ} +.-/(0   ' 
+v±-z¿v³pO}bvoi}bµOvn){~n¯{~oi·p{~nÂs&zÕÁvzvuv ' º
vSu zvu8vts/Ðoi8npoi¢}±v	v+v G{si{~vv	{vpvs/z¿qioinbu vsvvTbnpor o°vv
s/n ½oinoi}{ts¼v)szbs/· +Õº
$p
 
	
	

! #"$% &'()* £
  	
 	

 

	 
 	

 
¾! CO	h.
_ 	 
5   5   5 Æ 2 Ì\Ì Z §  ©  §Ë É 1 Z ÌÞ§Ã§ 1 Z Ì Ç  1 É
»,Á pnpo}{~p¿oi0=Á }bÃnv{~tsbqiz¿vvbqiz¿oi¢s)zvforuGs/¿bvSvnu v-ÁçsµOoi¿n-}bÃv¾
µ¿nporbbvu v{~orµOvÄvvbqrzor¢s/,por},zv¼oi¿¯lÏÞnoipÙÂvnpvvnpu vptsl=Á }bp¿z|dvn
zv-bo´s}8v ­ vz³s/}bs´{~¾Ùv±}º¹yv-nv{~tsbqiz¿v-v± ½v~bs/nO}spnpv-ort«v ±oi
uGs/¿zz³s/qiv     
v¡±SÏÞoinuv&s/nv}bÄnp³s/bqrzvº«»=v¡oi¿¯v -  T
 ±or·vnv
bs/·    
v&}bz¿|pslzv-bo´s/}Jv ­ vz|s/}s´OºO»=v)uGs/¿zz|sqiv   	 - 
s/¿±or¢bpv}~Áïs/bb}v8±}nSzvT¹}spnv8±oiuJu vt-}npv{~¯s/bqrzvfvbqiz¿oi¢sTzv8oruGs/¿bv&sd,O}bv
±}bn8zv¡vÄpnvu vSv¡&s/nQPvpv&v )   T
¯º4yv&vnpbÙÂvnpv¡bv0±or&·si&vqlv-vntsz
{z}dv	bs8{~vus/z¿z|sqivOºm,sn8±}b¿pvO¼oibnoioOdvÃ}b szqiornp¿pbu v8¢srv0±}bn8v
u oÐ{s/or½zo{szv½or}bn¿vqinvn){~v+s/nQPvpv)bs
    - 
tº
5   5   U ÆÈÇ =2 blË ÉQ2ÞÇ 1 ÉÇ<Ç Ì ÇZ2 6 ©§ Ì Ç Ë  Ì\§
AOor }b8uGs/¿zz|sqivOºAOorvSpn|s/qizv¡4vOsr/si{v¯,s/n}bbvTs/nQPvpv#"oi
z|s&nv}borEv¡±-}bGoiz¿´qroibv{~oiµOvÄv Oz|s  	 r sbbz³¹}¶vv8Âs&zÕÁçsnQPvv$"v±-z¿v
npvus/z¿z|sqivv){v4orz´qioiv-v&{~nvs/zÕÁçsnQPvv%"'&/ÏÞornpu¸vv4·s/n,z¿v«)±oru u v¯ orboOv¡
ÂszÙÁçs/nQPvpv#"GvvJ±}bbnpus/{~vpv)vnbÙÂvnpv   ·qi}bnv
¯º )bvvzz¿v½¢srp{~}zvSvnu v
oi·{	vu oÐvn+zo{szvu vz|s	oioiz¿oiqrv&Áë}bbvnp|sbqi}z|s/or¼º
p=p ÷YqFr
sutOv
j  F 	u()  'o%	
" &"
j¾   	  	    " 



"
"
"
"	"

"
" 
"
#+j¾    
   " 
$p
 
	
	

! #"$% &'()* i
5   5   `   ÇË Z §  §¨  § É §¨&Ë Ç 1 É  )2 1 É §¨
AOor       )}bdvqiuJvº4À)borpvÃ·s/n     
&zÕÁ vdvu¢zvJvJs/nQPvpv8v
@pvn¯±v{~¯s/zÙÁë¿vnp¿v}bn-v   Õ{iºïsºï=º   &    1
   qr}bnpv + 
tº¼m«or}bn+vpvnu bvn
    
¯=oinpv¡{bvnt{tbvf=Áçs¢ orntzÙÁë}bvSpn|sbqiz¿vSO}b{~orv  {~oru u vf±oru u vb}b³"sn)si/sr{~v{vO¼Âs&s/np¿n)vf{~vpnp³s/bqrzvOoi0{tbvnt{tbvSz¿vSpn|sbqiz¿v	{oipvs 
{~oiuJu vf±oiuJu v-vSo°pv¡bs/}bbv8s/nQPvpv&¿vntdv{~¯s/  ºk3·s/npnv8{~v8vnbvnoi{~oiu zÕÂvv     
tbsn)si/sr{~v{vµ|s	z¿v-s/nQPvpv¡½pvn¯±v{~¯s/  º
»,Áïs/zqroinpu v0vEÏÞorn%N{sqivv s/nQPvpv¡{~orntspv&v±8¢srv±}nGv&¢si{~}bz¿v
 Õ{Ïº{¾Ùvpd} 
+sbbz¿|O}-vv+=Áë}bvus/bÙÂvnpvTs/zvs/oinvObz sjor}bnS{¶vuGs
  ÇË )Z §  §¨  § É §¨&Ë Ç 1 É2 1 É §¨  
 ½or}{~z¿v	d}bn-por}bpv¡"z¿v-s/nQPvpv-v)   T
¯º
 AOorv  }bv8s/nQPvpvv*)   T
½v     
-zÕÁ v±vu¢bz¿vS{oinpnv±orbs/fbs/·
   	 - 
¯º
 Î s/f¹}bv     
Svdoiµ|v°¼s/bz|O}bvn v¢·sip{}bzv=Á }bbv8uGs/ÕÂvnvszvspoi¿npvfs/}ÄGs/nQPvpv-v     
+bs
    - 
tº
»¼s {oiµOvnpqrv{~vv8{~vTs/z¿qioinbu v	v¡±Sq°s/ntsv&qrn%Psi{v8s/}bÄp¶voinÂvu v)±}b¿¾
µrs/t  G 
 W ¥§ Ç§ª § /   	  
'  '   .
	  ' 
%	 %'   
  

.' *_ 	.9)	.._.).'  o.
	'Y'   / 

   
   u9	'   .'F.*_ 	* 
 W ¥§ Ç§ª § 5     
	' ' 		.* ' 
%	
D	 )% 
 F  !	' .
).' 	 % 

'  
5   5   4 0  § 1 ÉQ2 blË ÉQ2ÞÇ 1  ©ª 2 ÌÞÌ Z §c /Ç 1 É Ì 2 § 
v4ÏÞoi³,zv,snQPvv,{~orntspv«¿vqinvvbs/·     - 
¼oi8oi¢bv,z¿v-uGs/¿zz|sqiv
  	 -!) 
tºm«or}bn-+vbnz¿vuGsz¿z|s/qrv  -!) 
l}oiuGsbv°ioi ³vpÐv)±orÃ{oiu ¾
bzvu vts/¿npvbs/  	 -!) 
tº«yvJvnbvnv¡±|v"v8bs}bvnv{tbvnt{tbvfs/n
p=p ÷YqFr
sutOv
  F 	u()  'o%	
si/sr{~v{v&s/nS}bv8s/nQPvpvfboi {~oipn¯s/¿vOÂs s/npnT=Á }bpn|s/qizv&o°pv¡bs/zÕÁë}
v doiu uJvtf}Ínv{~tsbqiz¿vÃvqizor¢s/º m,=Áïs/}bnpv&pvnpu v«or {s/n¯si{~vnp³±vG|{~
zÕÁ bvnv}bn+vETSº

    "      ! !    
k {~vT±tsrvSorG|doO±v =Áë}bJuGs/¿zz|sqiv   -!) 
l}Joius/vOºOm«or}bn-{~nvvn    T
t
zvfuGs/¿zz|sqivf{tbvnt{t¶vOoiqlv-vnv8=Áë}bv	uGsbÙÂvnvSvntsp¿µOv	voi¿¯&ÂszÕÁ vnv}n
} oiuGsbv°º kÈzÕÁvts/v&¿b|s/z¿v	z¿v	uGszz³s/qrv	   T
"}oiuGsbvfv±S¿b|sz|vs/n
  -!) 
¯ºk@{tsr¹}bv¿bvn¯s/p¿oi¼zv-snQPvv½pvnpbv+}GuGs/¿zz³s/qivT±or-vÄbsu ¶vv,v
zv½ort-pvnbv
 ±or-qlv¶vnv±}bn){vs/nQPvpv+vSpvzzv-us/bÙÂvnpv)O}¼Áëvzzv¡,±orv-d}b¢µ|vv,vv&dvqiuJv¯v %	
	 F u%	v¹} Áëz³bv±oi¿v	srÃÂsÃ}bvG|dts{~v
Ïrvnp¿v}bnpvjÂs	z|s8|dts/·{~v|+vszvv-s/}bnpv-oi¿¯-½vpÂs&bnvdvt4v
 ±or)·vnv-bs/·
   T
lµ³s	zvbo´s/}0v ­ vz³s/}b·s¡´ .'  .'Þº
yvbno{=v+vvd-vnbvd  T
v±-u o"vOº
ÅÕzbbor}4nv±v&Âsf½v~nz|s³±ts{~v)|+v¡s/zvTvTv}bÄ&ort½{oibs|ps/½z³sSts/¿zz¿v
±or}bs/¿vvvJvzvu vtv0{sr¹}vor-v-zvbo´s/}0v ­ vz|s/}s´G{~oipn¯s/¿ºAOorv	 "   
 }b {oi}bbz¿v)v) ort  Þnpvd¼º	 
z|sStsz¿zv-doi}b·s/vvTs/}8 or
  \nv±¼º  
v
   
}bbv ÏÞor{~p¿oi¸{~oip¿}bvJu oiborporbvO,·|O}s/	z³sYµrsnp|sp¿oi
v¯s/z¿zv8d}bn	z¿v dvqiu v     Õ=vµ+vnpÐs/   j
  v  p
 	º»¼sÃzoi¾
qi}bv}bn  "   
"}±vqru v     ,vdS|+vs/z¿v	snSntsboinpÂs   
)d,vdv}bzvu v
±  Ù±vz¿oi ò
   "   
       
 
  + 
 B
»¼sjÏÞor{~oi   
v±)}bbvÏÞoi{por=Áë¿vnporz|s/orÃv	tsz¿zvÂs&zÕÁ bvnv}bn¶}
oius/vOº=»¼sGtszz¿v&doi}bsvvv{tsiO}bv&oi¿)ÏÞnpoipÙÂvnpv&v¡±{sz|{~}zvv{~oiu uJvz³s
u o´Ovbbv8vz¿oibqr}bv}bn¯	vfs/nQPvpvÏÞnoipÙÂvnpvS·{~|vvv{voi¿º,»¼sGts/¿zz¿v
v{tsr¹}bvoi¿-¿vnpvSv±T+v~·bvJÂs&s/npn)vz³sÏÞor{~oi0=Á pvnoiz|sp¿oi   

si±o{~vvGÂs	zÙÁçs/nQPvpvfd}bboinS}Goi¿º
$p
 
	
	

! #"$% &'()* +
»=vfbo´s/}v ­ vz|s}bs´0{~oipn¯s/¿)v±)}bbv&nv±np³{~p¿oi0}bo´s/}0}±}vz,vu $Pv¾{·s/)vf±}bbnpuJvn½}bv	snQPvvf{~oipn¯s/pv°º
vÃµrs/n|s/pvvÃz|sbnpo{v¡}bnpvv{~nvsp¿oi v8 ort¿vnpv{oid|±v Âs
bnpvnpvTv {oiu bv-zv,µrs/n|spor½vStszz¿v-zv,bz¿}±¿qibÐ{s/µOv)ÂszÕÁë¿vnp¿v}bnl}
oius/vOºbm«or}bn){~vz³sorEv})±}b¢¿µ³±vn+zv-snPvv½d}bbointSv¡4oi¿¯½pvnbv~
bs/·zÕÁ ointnpv&{npoi³ps/Svfzv}nz¿oibqr}bv}bnº m,Ãv =vz³sµrs/np³s/oiv	¯s/¿zzvJÂszÙÁë¿v¾
np¿v}bn-}ÃoiuGsbvSv¡±-bz¿}½dqi{sp¿µOv±}bn)v-s/nQPvpv+vzorbqi}bv}bn)si±vvp¿pvOº
­ vu Pvu v¶±z|sz¿oibqr}bv}bn)Áë}bbv s/nQPvpvSvd½npoiGqrnts/·vs/n-n¯s/boin&Âs&s	zorbqi}bv}bn
|+v¡s/zv°=oiv}z³sG±}b¢¿µ³±vn}bb³¹}vu v-v v}bÄdvqiu v¯vq,v¶vnts/}bb¿¾
¹}vu v-}b orºm,v
v bs/{~v8{siSz|sµrsnp|sp¿oi v&tszz¿v&d}bnSzÕÁïs/nQPvpvf¼Áëvd
si-por}idoi}ntSdqi{sp¿µOvOº
»¼sbno{=v}bnv=Áëorbp¿u |s/oi vnpu v8=Áçsuvz¿oinvn&z|sO}szvv¡vzvu v¯
oi¢bv}~ºm«or}bn8{~vz³s oiÍ}pz¿|dvz¿v¢srp{~}zvG=Áïs/nQPvpvv&zv8¢oi}bqlvvJ ortº½yv
v}bÄ bnpo{v}bnv~+½vvs/GvÃz³sborpor vO}szvsrp±o{vv Âs}pnp³s/bqrzvO
±orT½v{~nv½bs-}b{srnpvbz¿}½qlv-vntsz+Âsjz³s&±v{porOº
   (-9$#	  t  	
   ! 
"$#
À)0±}b o°±vfuGs/¿vs/+¹}vSboi}·doiu u v¡4s/½z¿v	{si-=Á }b0{s/z³{~}bzu v¶vTs/}
±v¿0=Áë}bGbno{~v±}Ssrbs/ts/Ïº=yvz¿}b¾Ù{~ {~oid|dpvJÂs
 {~or±np}b¿npv}bÃus/z¿z|sqiv)b¿p|sz
 {sz|{~}bz¿vn½z³s&±orz}boi{~oinnpvdoibsv
 }bz³±vn+}bÃv¡±p¿uGs/v}bn+=Á vnpnv}bn
 v0+v}bnvzÙÁçsr½vO}s/oiGor}Eoi}ÃuGszz³s/qrvSsr{~p}bvz¼v
 ±¼z¿vSuGs/¿zz³s/qiv si{~}bvz=v¡±)±¯s/¢bz¿vO 
 ±¿boi¼bntsr}bnvzv½nv±}bz¿tst)v	zÙÁëvdpus/pv}bn,v0}bbv u' E.     
%' oi} u'  .CS ' 
 	e ½vnu vp¯s/+v{~or±np}b¿npv)}bGboi}bµOv¡s/}
uGs/¿zz³s/qivTsis/bv	b}b³½vnpvn+zvbno{~vpd}~º
k¿±Ù/}bvnpvu ÙÂvnpvnv±orz}boiJ} npoi¢zÕÂvu v  ÕsµOv{½}b8uGszz³s/qrv½qlv-vnv-·s/n½z³s
uvbov{~z³si±|O}bvT½v{~nvS{~¿¾Õvpd} 
ÏÞoi}bnb-µ|s}b vdpus/pv}bnz|s¯s/¿zzvT±or}bs¾
vvTvfvzvuJv¯=vJ{sr¹}v)±oiuJu vvT{~v-uGszz³s/qrv \¿b|sz
tºrm,z}«ÏÞornpu vz¿zvu8vO
p=p ÷YqFr
sutOv
~  F 	u()  'o%	
v{tsiO}bv8±oru u v)v8{~v&uGs/¿zz³s/qiv°bv±d-v{~Ð)vvf}bbv   ' & 	eTbs/· z³siO}bvz¿zv	z³s
tszz¿v&doi}bsvv&v±vqOszvGÂs zÙÁë}bb¿vGÕº¼yv{~l{·s/bqrv8±vd¢bz¿vu v½z¿v	bnoi¢bzÙÂvu v
v qlv-vn¯s/p¿oi v uGsz¿z|s/qrv	vsn&{~orv¡¹}bvzv¡szqroinp¿pbuJv8ÂsEu vpnv	vGdv}
{s/nbbs½{v{siOzv)uGs/¿zzv}bnor PvpnvS{oi#N{~}vSuGsbÙÂvnvfÂsbno}b¿npvS}bJuGs/¿zz|sqiv
psp|ÕÏÙs/³ps/8µ³±¾¯Âs/¾Þµ³&}{ts/uJv u¸vpnp³¹}v±¶v{"vOº m,Í¢bnv~Ï,{~vppvJnpvO}=Pvv
-v{~v¡p±¿pv
 z|s8q,v¶vnts/z¿|s/p¿oivfz|soip¿oivftszz¿v&doi}bsvv8¹}«v}b s/·±oPvpnv&ÐÏÞ¾Ïrvnvv±}µrs/-zv-npv¡{~p¿oi½v
 z|sSbornpuGsz³ps/or8v,zorbqi}bv}bnt|+vszvl} {¶vuGs){~z|srp±³¹}v&ÂsSzÕÁ 	.)' oi}bnzÕÁ v±·si{~vvu¸vpn|O}bv{~oi·±|+vnvOº
m,{~or±³½vn¯s/	zvJ{ts/u  t|p{npvÃv8uvnp|O}bv)v	v .' u )% .'z|sGuv¾
pn|O}bvGvpoi}& or&oÂ} {~vzz¿v¾Ù{~¼Áëvd&si8±¶v{~"vvO¼oi oi¢bv	}bvÃdpn}{~p}npv
np¿vuGs/bvbvbsSzvfoius/vOºm«oi}n{~vÏÙsnvOboi}bz¿|±vz¿v	uGszz³s/qrvSb¿p³s/zl¹}b
v±f}bnpv{oi}bµnpvuJvT{~orÏÞoinu v }oius/v T3sn8vpnp³s/bqrzvv	or}bn&por}b
oi v TSzvÄ|dpv8}bpnp³s/bqrzvG} us/z¿z|sqiv&p³s/zzv{~oipv·s/s/z¿oint	z³s
uvnp|O}bvGv vdG½v~v Âssnpn0=Áë} p{t-vuGs=Áë¿vnporz|s/or{~orµOv·s/¢bz¿v
bnpvs/vÃ{oiu bvz¿v-±oru u v¯vf{~vGvzvu vº
»=voiuGsbvu}bv {~vpv ±pn}{~}bnpvv¡±sbvzv;* ) &. .'  +%tº 
uGs/¿zz³s/qiv ) / '}JoiuGsbv)vd½{vz}b·oi-{tsiO}bv0vzvu v«vd8v¹}z|svn¯s/zs/
{~v-vdsi{vOº
k¿±Ù¼zvGbnpor¢bzÙÂvu v vd8vGq,v¶vnts/z¿|dvn&zÕÁïs/bbno{vG{~z|srpd|O}bvGbnvdvbvvGs/
z|s dv{~oinbv{v¡vpvoi}bnvnpuJvpnpvz|s {oidpnp}·{~p¿oi=Á }buGs/¿zz³s/qiv  Þbnpv¹}v

s/ndÏÙs/¿-}Joius/v½sn½ntsboinÂsSzÕÁ v±sr{~v)v){~orn%PorzvOºO»=v)uGszz³s/qrv-}Joius/v
{~oiuJbnpv· v}bÄJbsidv
iº-zvuGsz¿z|s/qrvSvz³sÏÞnporÕÂvnv	vDTv
º-zvuGsz¿z|s/qrvSvDT ~Áçsbb}b´s)d}bn-zvuGsz¿z|s/qrvSv	sÏÞnoipÙÂvnpvO
bs/·"zÙÁëvdsi{~vfvf{~orn%PorzvOº
»=v us/z¿z|sqiv8qioi}µOvnp¶vv vGz³sÏÞnporÙÂvnvOvtsv boi}µOvzz¿vsn&ntsboinpJs/} {sr
{~z|srpd|O}bvO,¶v{vpdpvv³±oOdvnJ=Áë}bvEnvbnv±vtsp¿oiuGs/b}bz³s/¢bz¿vGv0z|sÃqlvoi¾
uvnpvTv{~vpvvnbÙÂvnpv  Õdv{~p¿oi +º¿
+ts|)O}bvzvSuGsz¿z|s/qrv}oiuGsbv ~Áçsb¾
b}b¿v	d}bn-}bbvqlv-vn¯s/z³pspor0}Gbo´s/}0v ­ vz³s/}bs´8v)±}n-z|s&{~nvs/oi0voi¿¯pvnbv	¢srvv¡ ±}bn8}bbv½v~p¿oi¸si+vO}spvvjz¿oibqr}bv}bn¯jz¿vv ÂszÕÁ v±sr{~v0v
{~oipnOPoiz¿v  Ù±v{por +ºç 
tº
$p
 
	
	

! #"$% &'()*  
    ! !      	 "  "
ÅÕzOvd{~oiuJu ovvÏÙs/¿npv½zÙÁë´orp Âvdv-O}bv½z³s"qlvoiu¸vpnv+}8oruGs/¿bvv±l{~oinnpv{¾
pvuJv ½v{~npv-µ|sS}bv|{~nvp|s/oi  Õd} ps/uJu v v
vTpsSÏÞnporÕÂvnvOºyvpv
|{~nvp|s/oifv±l}b&uGs/¿zz³s/qiv°~borbv
	)iO}bbvnu vv¶{~oi·±pn}bnv½}b8d}bboin
boiv -
	TÂsjzÙÁçs/³v=Á }bbvSnvbnv±vtsp¿oiGuGs/-vuGsp³¹}bv)sr½vO}s/v Ùº
ÅÕz¼ÏÙs/}bfnpvuGsntO}bvnÂsG{~v8±¯sivJ¹}v8bs/zv8{sr{~z|srp±³¹}v&zv&uGszz¿v}bn-¼Áïs si
¢v±or¼dpnp³{~po±v·±}¼lv 
	3-v -

	®}b|¹}¼Á zbvGdv0±vn&O}bvGv z³s
|{~nvp|s/oi0vfz|s	ÏÞnporÕÂvnvÏÞoi}bnbv \z¿v-s/nQPvpv-{oipntspv 
½v-¼Áçs&sifÂs  puGs¾
b}bzvnSz|s ÏÞnoipÙÂvnpvOº°Å±{ÕO{~oru u v+oi µOv}{~nvvn}b uGszz³s/qrv)sibsbvOOorÃs¢v±or
v	us/z¿zvnz³sÏÞnoipÙÂvnpvor{ors8±np|{pvu v¢v±orv&{~orbsQPpnvfps8½v~b¿p¿oi
qlvoruvnp|O}bvOº
­ Á }b8 or-vTµ}bv)bn¯s/p³¹}v± 
	Í Áëvd4·si-{~orb} ¹or |vvT{~vTvnbvn
Âs )   T
¯zÕÁ vdvu¢zv)v-snQPvv-+v{npµrs-z³sÏÞnpoipÙÂvnpv vET@oi-vb¿p|szvuJvº
Î oi}b¼us/z¿z|sqivqioi}µOvnp¶v vz|s4ÏÞnporÙÂvnv,vd¼s/z¿oin¯ }bv|{~nvp|s/oifv -
	¹}{~oid|dpvJÂsjz¿v±}¢=µ|±vn-v0v-±vqiu vt+v  %	
	  C	' )s/-zÕÁ v±¾
si{vv {~orn%Poiz¿vOº-m«or}bn0{~vz³soi@v}Ãsbbno{bvnÃzvd}bboinÃsnG}bÈ±vqiu v
oiz´qiors/zÙ¼b}b|d}b¢µ|dvnSzv±vqru vorz´qioi·s/zvvdvqiu v¯"oiz¿´qrois}bÄ
vzorbqi}bv}bn}  ÞµOoi¿n  ¼or}bn}bvfvp{nppor0½vtsz¿zvv
¯º
  
   ! !   $  #
m«or}bn½or¢bpvbn+zvSuGsz¿z|s/qrv)}0oius/vSsrp±o{vJÂs	zÕÁ v±sr{~vTv{~orn%Poiz¿vO¿z±} J
=Áçsbbz¿|O}bvnzvJp{t-vuGsG{~z³si±|O}bv8v}bp¿z|s/f{~oiu uJv&orb-vv z¿vus/z¿z|sqiv8v z³s
ÏÞnporÕÂvnvSoi¢bv}{~¿¾Õv¡p±}·½v-v
 qlv-vntsz³ps/zv&bo´s}v ­ vz|s}bs´s}{si=Á }bvdsi{~v8np¿vuGsbbv  Ù±v{¾p¿oi 
t
 npvu bz|sr{s/,z³s z¿oibqr}bv}bn³½vs/z¿v-s/nz³s 	. 	' v)zÕÁ v±sr{~v)vT{~oipnOPoiz¿voi}bnT{~nvvn-zv¡4oi¿¯"¿vnpbv¡ Õdv{~oi0w 
½v
 vqlv¶vn¯s/z¿|psfz|s borpor vGO}s/z¿vJsi±o{~vvÂsG}bpn|sbqiz¿vÂsE}b v±sr{~vnp¿vuGsbbv  Ù±v{~orY
tº
p=p ÷YqFr
sutOv
w  F 	u()  'o%	
   ! ! #"
m,G{~orv¡¹}bv{~vOOzvTp{t¶vusSvSuGsz¿z|s/qrv-qior}bµOvnp¶vSs/n-} v±·si{~vv{~oipnOPoiz¿v
~Áv{~np¿-{~oru u v
V ËQW ¥§ª   ©ª 2 ÌÞÌ\§© EZÇ ©[§  1 ¥§ 
 Jsz¿z|s/qrvfvz|sÏÞnporÙÂvnv}oiuGsbv°º
 ­ ³p{~nvp³pspor8v+{~oipor}bnt,vJv+±vqru vtvz¿oibqr}bv}bn¶=Áçsnt{-}bb¿bvbs-zÕÁëv¡±sr{~vvf{~orn%Poiz¿vOº
 Jsz¿z|s/qrvf}0oiuGsbv°º
 Jszz³s/qrv4ÏÞnpor¯s/z¿vnl}8oruGs/¿bv-+vbbsn,zÕÁ dvnpor&v ort ÏÞnoib¾ÕÂvnv«vzÕÁ vqrntspor8vs/nQPvpv¡4{oipntspvbs4z¿vus/z¿z|sqiv-}nv{~¾
¯s/bqrzvvbqrzoi¢·s/º
 0v¶vnts/orEv-dvnpoi0v¡½ ort-pvnbvº
 y+s/z³{~}bz¼vz³s	zorbqi}bv}bn)v-snPvv-}Ãus/z¿z|sqivT{~oi}bn¯s/)bs/·"zÙÁëvd¾si{v	v	{oipn%PorzvOº
 AO}b¢¿µ³±orv&snQPvv	v zorbqi}bv}bn&bz}·	qintsv0O}bv  p}   ÕvzÕÁ v±sr{~vvf{~orn%Porzv
lvGq,v¶vnts/)v½ort-±}nS{~vzzv¡±¾Ù{~ Õ± {~v
oit8bvdoisrÂs}bv³±ts{~v0Ï/vnv}npvÂs}vJs/}bnpv
oit)+vpÂs	nvpv} 
t
 ÅÕ±vnp¿oi0v½oi¿¯"qlv¶vnv-bs"z¿vSuGszz³s/qrv{~oi}nts/º
 ÅÕbvn¯s/p¿oi0±¼z¿vSuGszz³s/qrv{~oi}nts/-vd-u o"vOº
 À)bu ³ps/or¼º
yv{srnpvvnpuJv s|vu v8v {~oidpn}bnv}bbv¢ or}{~z¿v=Áçsrbs/b¯s/oi ºSm«or}bn
{~vz³sj¿z,d}  jÂs{tsiO}bvfvnts/or¼=v&+v~·bnSzÙÁëvdsi{v	v&{~orn%Poiz¿v&{~ornpnv±oi·bs/º
»,Áëvdsi{v)v){~oipnOPoiz¿vfÂszÕÁ vnts/or - vd½v~bs/nlzv-uGszz³s/qrv½srbs/bvT}8oius/v
Âs	zÕÁvts v -  Sv½sn½}bbv {s/npvvTuvpn|O}bv,d-v{~Ð)vv)vG{tsiO}bvdoiu uJvv{v
uGs/¿zz³s/qiv°º·À)0oi¢bv-szoin¯"z¿vfp{t-vuGs=Áïsibsbtspord}bµrs/
$p
 
	
	

! #"$% &'()* /
V ËW ¥§ª  YX   )< ÉÉQ2\Ç 1  
 ­ oib¶vv-v 
	Sz¿v,uGszz³s/qrv±vnµrs/+Âs+vbn¼z³s½qlvoruvnpvlv{~oi·±pn}{~oi}±}boinp -
	º
 yor±np}{porGv)z|s³p{~nvp³ps/or¿b|s/z¿v )

v)z|sÏÞnoipÙÂvnpv-qior}bµOvn-vv)s/n
}bv&{snpv	v¯s/¿zzv¡ 

oib¶vvf±}bn -
	Sº
 Jsz¿z|s/qrvb¿p|sz 

~Áçsbb}b´sT±}n)

v-qioi}µOvnp¶vsn 

º
 ½or}{~z¿v	Áçsis/b¯s/p¿oi½vuGsnpnts Âs - Ciº
 ­ orb¶vvf=Á }bbvf{snppvfvu¸vpnp³¹}v  ,d}bn  º
 ­ ³p{~nvp³pspor ) T} d}bboin -
	 qior}bµOvn-vvÃ·s/n zÙÁëvdsi{~v0v{~orn%Porzv        
tº
 Jszz³s/qrv srbs/bv  -Áçsbb}b´s±}bn*) +v	qroi}bµOvnp¶v8s/n&zÙÁëvdsi{v v{~orn%Porzv        
tº
 ÅÕvnts/orEvE¿{~nvu vts - b±¼¶v{~vps/¿npvOº
»=v8{¶vuGs{¾Ùvpd}vdSvqlv-vn¯s/z,¿bvnvd}¹}¼Á³ÂszÕÁ oi¢bvpor=Áë}uGs/¿zz|sqiv
  O}bl±vn¯s  Þbnpv¡pO}bv
+s/ndÏÙs/ bs/)zÕÁëv¡±sr{~v&v{~oipnOPoiz¿v       	  
tº m,=Áçs}bpnv
pvnu v«zv¡snPvvv   s/}npoi8}bbvÃz¿oibqr}bv}bn  \bnvpO}bv
Yvq°s/z¿vÂszÕÁë}bvÃs/
zÕÁ v±sr{~vGv0{~orn%Porzv      
  
tºYHorpoi·O}bvG{~v0{~nÂvnpvJ=ÁçsnpnQPv&bv0½vvO}bv
vGz|s0{s/npvGvJuvpn|O}bvSd-v{~Ð)vv8vvpnvv8v8¹}v =Áïs/}bnpv&{npÂvnpv¡ v}µOv
vqOszvuJv+Áçs/dor}bpvnÂs&{~vfvnbvn½oi}0u Pvu v-z¿vSnpvu bz|sr{~vnº
  	.Ã $#  *4O 	G*,	
­ sG{~vpv{oi}bnpv±v¡{~p¿oioi dvbnporoO±v²vntsbvzvnJz|s+vbor=Á }bbvuvnp|O}bv  \borpornpoinpvs}bÄ&v±·si{~v,nvuGsbb¿v 
¯isd¹}bv-z³s½v~b¿p¿oiJvz³s
zorbqi}bv}bn)=Áë}G±vqru v+bs/½} v±·si{~vSnvus/bb¿v¼O{v4borp¿oiJv¯s/Âsz|s	¢sr±v
v)s/z¿qioinbu vbnpor o°vº
p=p ÷YqFr
sutOv
G  F 	u()  'o%	
 	    " '	#  $    
»¼su¸vpn|O}bvSoi}z¿v	v±v}bnSu¸vnp³¹}bvTvÃoi}bSor  }oruGs/¿bvT v±Sz³s
oi-vv	v  Áë}bbvuGspn|{~vT±´uvnp|O}bvT½v~vSoOdµOv
    
	 

 0 
sµOv{   j 0  j	v   0   
   jº»=vG{tsu vu¸vpnp³¹}v      
 
  ½v~}bbv0±np}{p}bnvnvuGsbb¿vbbv±}bn_TSº,yvGvnbvnTu}bvJ{~vpv8±np}{~}bnpvJv±f+vdqr-v·s/n T      
 
  º­ s/·Ezv{siE·s/np|{~}zvnoÂ}Èoi}bnGpor}bÃor  } oruGs/¿bvz|su¸vnp³¹}bvGvd|v|O}bvOz³s ±np}{p}bnvnvus/b¿vbbvSv¡±)}bbv&dpn}{~p}npv	v}{~z³vbbv bs/T{~v&{sr
T u8}bb)v{~vpvdpn}{~p}npvvdG½vdqi¶vÃsn T     
  4oÂ} v± } or
¹}vz|{~orO}bv}oiuGsbvToi}du zvu8v,s/n  T   º 	 
    ##"  $ $  
­ s=zÕÁ v±·si{~v,nvus/bb¿v  T      
 
   ~z³s½zorbqi}bv}bn=Áë}	dvqiuJv      
      
  	! )vET vd)oi-vvs/n)z|s	nvz|sp¿oi
  "   
  " !  #  "      
       \ 

oÂ}    v¡±Sz¿v&µOv{~pv}bnS{oizorbbvJ=Áëornp¿qiv  v=Á vÄpnvu v  =v        

v±)z|s	u¸vpn|O}bv)s/}0 or     }±vqru vº
m,GoOps        v   "      
    
 
   

    
 0   
  boi0oi¢bv
  "   
  $     
    
   
      0    
     B
$p
 
	
	

! #"$% &'()* £
­ sz¿v8{si·s/np|{~}zvn)v&zÕÁ v±sr{~v	v}{~z³vG½v~,s/n  T    v o°ps   
   

 0  boi0oi¢bv
  "   
 $     
      0    Õ  
B
   f    	  # #
+/#
»¼s8{~zv }Ãbo´s}Ãv ­ vz³s/}b·s¡´Jv±-z³s+vborÃ{oinpnv{~vvz|s8{sµ¿v  Ù{Ïº  p
v  Õ 
 
 sipdo{~vv	s}G or-vG{~or}bnt-vntspvu vºr»,Ápvµrs/z¿}s/orÃvSz|s&{sµvO¹}b
v±Tz|s dv}bzvfoi¶vnts/or Âs}bp¿z³±vn)v¡S{s/z³{~}bz³v&z¿oibqr}bv}bn¯~oi¿Pvnpv	qlv¶vn¯s/z¿|vv
s/}{si)=Áë}Ev¡±sr{~vnpvuGs/bv¼º
»¼sG{sµv°=bsSzv8{sr{~z|srp±³¹}vO v} Pvpnpv²vµisz}¶vvGÂs s/np¿n	v&z|sQt=v¾
±vu8¢bz¿vv«np³s/bqrzv¹}b{~orvbv¼zvoi)Âs¿vnpvn{~oiu zvvv«·s/nsr/si{~v{~v
s/n-z¿v4np³s/bqrzvÂs&³pO}bvoi}bµOvnt+{~n¯{~oi{~np¿t{~orvs/-zv)oi¿fÂs	¿vnvnº»¼s
{sµ¿vO°½v~b¿vSvz³s	±ornpvOOv±¶{~oibvÄvTO}bvz|O}bv)doi+zv,vnnpv}nt=Áçsnpnoi³4¿vnp¾
µOvsTbs/· z³s+v{~|dor=Áïs/bsnpvs/·{~v8}Ãors/}³pO}bv	or}bµOvnS{~¿nt{~orp{np
si±o{~vÂsÃ} np³s/bqrzvOº,yv&³pO}bvf±oivµrs/z¿}-vfbs/	z³sEu¸vpnp³¹}v&v}{~z¿|¿vbbv
s/¢p}vzz¿vOº4y)Á v±{~vG{~nÂvnpvGvJbnpoÄu ¿bvJ¹}¼Á z+{~orµvfvGqlv¶vntsz|dvn&s}{sr
=Áë}Ev¡±sr{~v	nvu uJs/v¼º
AOorv '           }bfpn|s/qizv¶}	us/z¿z|sqiv{~or}bntslv¦z¿v or«¿vnpvÂsSvnpvn/z¿v-bnpor¢bzÙÂvu v+¹}bv-zÙÁëor8±v-oOdvvdv)+v¡{~|vn,dbzv-np|sbqiz¿v ' s/bsnpv
Âs z³s {s¡µvsrp±o{vv s/}@or &º)-vuGs/n¯¹}oi +vpÂs¹}¼Á }bbvnvoidvoO±¿p¿µOv
u z|O}bvn¯s	O}bv	z¿vSsnPvv    2  
  ±vnoibs/·z|s¢or}bzv8srp±o{vv8s} or
3v-sn){~oivO}bv)±vnoi½ÏÞoinpu¸vv~º
»=vbnoi¢bzÙÂvu vGvdGoi·{vpnoi}bµOvn8zv{~np¿Âvnvv0bnpoÄu ¿v ¶v{~vps/¿npv Âsz³s
{~oi·±pn}{~oiCvz³s{sµ¿bvOº-»¼s ±orz}boi q,v¶vnts/z¿vv {~vnpoi¢zÕÂvu v°½{~oru u vGoi
zvµOvnnts·s/nGz|s±}pv°4vdGpnÂv¡  {~¿zvÂsnpoi}µOvnG{sn z|su¸vnp³¹}bvGµrs/nv=Á }b
oifÂs	}b0s/}pnpv°ºm«oi}bn){vpvn¯s/|doi¼borGµis&Áçs/¢orntEvÄbz¿oinvn-O}bvz³¹}bv¡4doiz¿}bp¿oi
s/bnpo{t-vvº»¼sÃbz}f±¿u bzvJ{~or±³±pvYÂss/bbno{vn	zÙÁëvdsi{~vJnpvuGs/bvsn&}b
v±·si{~vSv}{~z³v8oi½z³su¸vnp³¹}bv+v±¶{~vz¿zv)}Goi¿  O}bvd½}bG{tborÄ&sp}bnvz
 Õ{Ïºr±v¡{~p¿oif ºï
tºr»¼sSdv{~oi·v-doiz}por	nv±}bz¿pv+v+z|s-npvuGsntO}bv{~¿¾Õvpd} v,{~or}b¿
ÂsEbnvnv&v {~oiu pv&v}bÄÃv¡±sr{~vSv}{~z¿|¿v z¿v&bnpvuJvn-z¿v8s/}oi¿  vz¿v
±v{oiÍz¿v0s/} doiu u v&v0zÕÁvzvu vO ' ¼Áïs/b·s/npvs ·siv·{~oinvÂsz³s{sµv
p=p ÷YqFr
sutOv
%j  F 	u()  'o%	
 Õ{Ïº ±v{~or ºL+ 
tº )bv&pnoi|dÙÂvuJv	doiz¿}bp¿ois/bnpo{t-vvJ{~oi·±|dpv0ÂsG±v&¢·si±vn	d}bnSz¿v
G ortSvbnv¡±v{vO z¿v&oi  vSz¿vnpoi³±oiuJu vt-}np|sbqiz¿v ' vÄs/uJ¶v
 Õ{Ïºdv{~oi0 ºë 
¯º
k"·ÃÁëoi¢pvb¿nS{vdoiz¿}bp¿oi orµis8=Áïs/¢oin¯=¼±v¡{~p¿oi ºr=+vbn-z¿o{s/z¿vu v
zvJ{~np¿Âvnv&v8bno/ÄuJvµ|s }bbv8u vd}bnpvfnpvz³s/µOv0Âs }bbv8uvnp|O}bvObz³s*	. .
 	º
     $,#"   $#
AOor}b&oi¿O}bvz³{~oi·¹}bv¶vFTSr{~oid|+vnpoi· zÙÁëvdsi{v  T   
 
=vlboioi
s/n 	¼z|sS³±¯s/{~v+vpnpv¶v}bÄoi¿¯,v T s/,{v«v¡±sr{~vOºr»=v-³pO}bv-{~¿nt{~orp{np
s/}0pnp³s/bqrzv ' vf{~vpnpv
Èv±)+vbbs{v-v±·si{~vsn
     
 
 
   !   
     
   
   
oÂ}  ) 	½v&v¡±}b nvvz+vbvSvzz¿v-uGs/bÙÂvnpv¶¹}vSzv)³pO}bvT±oi¿-{~¿nt{~orp{np
s/}0pnp³s/bqrzv ' º»=vf{~vpnv
 vf{~vf|¹}vSµ+vnp·vs/¿±¼z¿v	d´bdÂvuJvz¿¶vsnv
 	  
	2 
   
   
  
  
 	  
  
 
v-ois  	  
  
tº
»=vf³pO}bvf{~n¯{~oi{~np¿-s}Enp³s/bqrzv ' {~orv½z¿vSoi ®±¼v)±v}bz¿vu vd
   
 
    
   
 
vbs{~v8{sroi¿O}bv&zv{~np¿Âvnv&v ­ vz|s/}s´si±o{~v8s/} {~oi}bzv   ' 
)vdµ¿oizv·s/n)nts/ ornp8Âs&z|s	u¸vpn|O}bvS}Ãoi¿ºm,ÃbornpuGsz³ps/Âs&}b0zÕÁë¿-vO}s/or
{~¾Ùv±}-oiGor¢bp¿v-}bvu v±}npvs/)uJv±¿oiG+v~b¿vSs/n
     ' 
   
 
   
   
 B
»¼s µoiz³s/oi} {~np¿Âvnv	v ­ vz|s}bs´srpdo{~vJs/} {~oi}bzv   ' 
)snnts/ ornpÂsjz³s	uvnp|O}bvTv v±-ntsi}bv·s/n      ' 
@rº»=vf{~oOv {~v      ' 
½vds/bvzvu v±}npvv ­ vz|s/}s´G}Ãnp¿bzv    ' 
¯º
$p
 
	
	

! #"$% &'()* 
  
   # "      ! !$   $	$       " '	#
kµOv¡{{~vppvTboioi0vu v¡±}bnvOOoi0{~oi·±|Âvnpvzv {si½oÂ}zv {~np¿ÂvnvSv ­ vz|s/}s´
½vvÍ}b|O}bvu vvÃz³suvnp|O}bvGÁë}b  or&½zvGoi¿Âsvnpvnº½y)Áëvd
zÕÁïs/bbno{vz³s	bz}·du bz¿vOºO»=vfpnp³s/bqrzv ' s/bsnpvfÂs	z|s8{sµ¿vd
     ' 
 @  Õw
eB
ÅÕzv±Jvµ|v+vSµ+vnpÐvnO}bvSz³s	{sµvSsd¼+v~·bvSnv±v0vpoi¿zvv)sn-nts/ ornp
Âs  {s/n)zv)³pO}bv){~n¯{~oi{~np¿t-pvnµOvs)doiS{~orµOvÄv½v¹}v	z|s8{sµvvd
{~oi·±pn}bvÃsnGsisi{~v·{~vGµ³sY}bvs/nQPvpvµ|s/8{~v8|¹}v	vv}bÄs/np¿v
||doi¿v~ºm,sn)±}b¿pvO
 {~vf{tboi¿Ä orbbvf}bbvf±orz}boi0µrs/z³vO
 {~vpvJ±orz}boi¼Á v±f{~vv·bs/f¹}¼Á }bbvJs/bnpoÄ¿uGs/orqinpo°pdÕÂvnv  Õbsz³su vd}bnpvToÂ}}Ãvdsi{~vnvuGsbb¿vv¡±Ts/bbno{¶vz¿o{s/z¿vu v½·s/n-}b0v±sr{~v
v}{z|v 
 {~oiuJu v-boi}·"zÙÁçsµOoiµ+vnp"vSs/nTv½v±¯"}bu¸vnp|O}bvº
     # "      ! !$      " '		 $
v-s/·s/z´±v)bz¿},+v¯s/¿zzvv-}8bnpo{vpd}v){~oi·±pn}{~oiJv-z³sS{sµ¿v-u ornpv
¹} Áëz-vÄ³±pv0s}u oi¿	}bpn|sbqiz¿vÃvÃz|s {sµ¿bv0si/sr{~vÂs ' ºoAOoi¿vJs/z¿oin¯ "
zÕÁïs/nQPvpvJ{~oiu u8}bbvfv &z¿vG±oru u vTv ' µ+vnpÐs/ '   "   Ù vnts|±orbs
±}bn)z|s8{~or±np}{~orv)s/nQPvpv¡-v	z³s	¢ or}bzvsi±o{~vvGÂs & orÃv}bTnvf¹}bvfd '
s/b·s/npvÂsSz³s	{sµv)szornt4zÙÁçsnPvv     dvntsÏÞoinuvvOºrÅÕzv±sp}bnvzvnpvnpv
v{~oru bpv°bbszv{~np¿Âvnvfv	bnoÄ¿u vSz|s&uvnp|O}bv} or ®vT{~vz¿zvv8{v
oi ºk¿±Ùzvnp|sbqiz¿v ' sbs/np¿vfÂs	z³s{s¡µv±
     ' 
      ' 
  ±
eB
vnp·vn,O}bv-z³s{s¡µv-sd=+v~b¿v½npv¡±pv0voizvv½·s/nntsboinp Âs$@±vT½vu ornpv
{~oiuJu vSs/){~v{sr"nbv{v¡vºm,s/nT±}pv°
 {~vf{tboi¿Ä orbbv vqOszvu v}bbvfdoiz}porÃµrs/z¿|v°
 {~vpvT±orz}boiJv±}bbvTs/bnpoÄuGsporuJvz¿zv}bnpv¶{s/nz|sµ¿oiz³s/p¿oiJ}J{~np¿Âvnvv ­ vz³s/}b·s¡´ v±Sd}bqlvvGs/n&n¯s/bornpÂsv}bÄu¸vnp³¹}bv¡~¼{~vzzvJ}oi¿Âs·vnvn  v){vzz¿v}0±oru u v+v ' ½v~b{¾Ùvpd}~º
p=p ÷YqFr
sutOv
i  F 	u()  'o%	
      # "      ! !$   '(#"   " '		 $
y)Á v±)z|s8±orz}boisbbno{¶vv&z|s&bz})np|{tbvOº ­ s/S{v&{sroi{~or±³=Âvnv&O}s/npv
uvnp|O}bvi{vzz¿vS}J or  Âs¿vnpvnv¶{~vzz¿v,v¡4pnoi³½±oru u v¯,} np³s/bqrzv '
vÄs/u ¿-vOº»=vf{~np¿Âvnvv ­ vz³s/}bs´ v¡±-borÃµrs/z¿|voi}bn)zvTpnp³s/bqrzv ' d
     ' 
        ' 
        ' 
       ' 
 Í   G
B
À) sEz|s uPvu vf{~oi{z}doi O}bvor}bn	z¿v {srs¡µOv¡{v}bÄÃu¸vpnp³¹}v~º»,ÁëvÄ¶vn¾
u vtsporÃu ornpv¶vsbu or)¹} Áëz¼ Áë´0ssrv8Tvnv{~v)±¿qibÐ{spµOv¡-s¡µOv¡{
zvf{sr½bnv{vv½oi}n}b{~oP}bTv}bÄÏÞor|-d}b¼Âvnv}bnº
       !       " 
À)	¿³¹}bvuGspv·s/¼{~v¶¹}bv¶±vn¯s/¿«z³s"µntsbdoiz}por&s}&bnpor¢bzÙÂvuJvOº»=v¶{~np¿Âvnv
vbnpoÄu ¿vT~Áv{~np¿   
 
    
  

oÂ} 
Èv±)doiz}por}0d´bdÂvu v h C 

   
	2 
   
   
  
   
   
	2  
B
Jszbv}npv}dvu vboi}¼ÁçsµOoi·srbz¿}v¯s/¢bz¿nzÕÁ vÄ|±v{~v=Áë}oi

±orz}boi } ±´±Âvu v&{¾Ùvpd}~ºÀv}bszornt  tsroi}{n Gz|sGG{~}zvv {~or±¿¾
½vn¯s/- or}bnSz¿vSoi 
Èzvfd´bdÂvu v
     
	2 
     
   
    
	2 
     
  

v){~oru u vT{~np¿ÂvnvSv ­ vz|s/}s´
   
	2 
      
	2  
B
m«or}bnG{~vppv0sbbnpo{tbvO+oi¼ÁïsvÃuPvu v srb}q°s/ntsn zÙÁëvÄ|dpv·{~vG=Á }bbv
±orz}boi0}bb³¹}bvT or}bnSz¿v±´±Âvu vsd½v~bÙº
$p
 
	
	

! #"$% &'()* %+
   #  *4  	 %  G*4 *,
"
»¼s {nbvsporvoi¿¯pvnpbv½v¡±)}bbv vts/v&nÂv-u ornptsvf}Ãbno{~v±}
v	us/z¿z|sqivOºÅÕz{~oiµv-=Á v0{~oi·±pn}bnv	z¿v¢orÃboru¢bnvSvTvzv½z|si{vn){~oinnpv{¾
pvuJvºi»=v¡½ ortpvnbvvµnpor PvnpvT½v~b³½vTpvz¿zv-uGsbÙÂvnv)¹}voi}bv4z¿v
s/nQPvpv}uGszz³s/qrv&}oruGs/¿bv8s/¿vS}bbv&z¿oibqr}bv}bnvq°s/zvÂs zÕÁ }bbv&v&zÙÁëvdsi{v
vf{~oipnOPoiz¿vOº
À)Ãnpoio°±vO¼{oiu u v bs/)zv&{¶vuGs&{~z³sipd|O}bvOb}bv&bnpo{v¡}bnpvfvntspµOvoÂ}¼
ÂsG{sr¹}v	vntsp¿oi¼=z¿v- ort±orTq,v¶vnbvSd}bnzv)s/nQPvpv¡pvnbv)}uGs/¿zz|sqiv
{~oi}nts/zv0uGs/¿zz³s/qivG¿b|s/zJvtsJzvGuGs/¿zz³s/qiv ÏÞnoits/z¿vn8} oiuGsbv°º#k¿±Âs
zÕÁ vnts/or - bzv¡-s/nQPvpv-}0uGs/¿zz³s/qivTvoiuGsbv vzÕÁë¿vn¯s/oi - f{~or±p}v
zv-d}bboint)v-oit½¿vnpv~º»=v½oit-doiqlv¶vnv-±}n-zv-snPvv-vpvz¿zv
uGs/ÕÂvnv	O}¼Á z|-zv¡d}b¢µ|dv)vv¡S±vqru vt-v&z¿oibqr}bv}bnT}b¼º«ysr¹}v& or
qlv¶vnvfv±Snvpv}Goi}bnTzÕÁë¿±vnpp¿oi0~Á z¼Áëv¡±)siSd}-vGÂs&}bbv8³±¯s/{~vfÏ/vnpv}bnpv
Âsj}ÃÁë}b0 or)½vpÂs	nvpv}Goi}bn)zÕÁ dvnpoi º
»¼s-qlv¶vntspor¼zv YL' *.vzÕÁë¿±vnpp¿oiv ort±oiqioi}µOvnp¶v¡ sn«zÙÁëvdsi{v
v&{oipn%PorzvOº=yvvnbvn+v±)}bbv±np}{~}bnpvnvuGsbb¿vbbv+v~b¿v	d}bn)zvfoius/v
¹}vnu v&zv0{sz|{~}zSv0z|szorbqi}bv}bnG=Á }bbv0s/nQPvpv} oius/vEor}z|s|dts{~v
vpnpvTv}Äoi¿¯½}oiuGsbv°ºmls/n½z³s	d}bvorÃ+vµOvzorbvv +vts/¿zz|s	dpn}{~p}npv
np¿vuGs/bvbv)v)zÕÁëv¡±sr{~vSvS{~orn%Porzv  Õ±v¡{~p¿oiGwº
 s/¿±O}bvz¿vvnvpv,bnoi¾
{=v}npvpvnµOvs/+bs/·½z|s&+v~·boiv4ort½pvnpbv  Õdv{~p¿oi+wºï	v-wºL+
¯º
  $         "  
»,Á v±sr{~v&v8{~oipnOPoizvfv±T+v~·b)Âssnpn=Á }bf . . / &}oius/v
v-Áë}bbvT{snppvTvSu¸vpn|O}bv¼vG{tsiO}bvT±oiuJu vlv{~v)uGs/¿zz³s/qiv°ºim«or}bn½z¿vnpvu ¿vn
uGs/¿zz³s/qiv&qroi}bµOvnp¶vG}oruGs/¿bvO¼zv&us/z¿z|sqiv8vÏÞorvdzv8uGs/¿zz|sqiv8{~z³si±|O}bvOº
­ s/·½}bbv)¢ or}{~z¿vS=Áïsibsbtsp¿oiGzv-uGsz¿z|s/qrv)v-ÏÞoiÂszÕÁ vnts/or - vdzv)uGs/¿zz|sqiv
}ÈoruGs/¿bvvzÕÁ vnts/or - ®iº)»¼sdpnp}·{~p}bnvnvus/bb¿vbbvvzÕÁëv¡±sr{~vv
{~oipnOPoiz¿vv±G+v~b¿v=Áë}bvuGs/bÙÂvnpvGvÄbz¿|{~¿pvGv {tsiO}bvdoiu uJv8} uGs/¿zz|sqiv
v-ÏÞoi&v=Á }bbv-uGsbÙÂvnpv½¿u bz¿|{~Ðpvoi}n4z¿v,s}bpnv, ort}Joius/vOº%m,8v
v
±  v±-}Ãoi¿)}0oruGs/¿bvO
 ±or  v±f±oru u v }uGszz³s/qrv8vÏÞoi·=,szoin¯z³sEu¸vnp³¹}bvfv  vÄ³±vbs"z³s{s/npvfvuvpn|O}bv
p=p ÷YqFr
sutOv
/  F 	u()  'o%	
 ±or  s/bsnpvÂs}bnp³s/bqrzv}¸oiuGsbv0v z³sYu¸vpnp³¹}v v vd+v~·bvsn-pvn orz|spor0v-uvpn|O}bvv-doiu uJvtvf{~vpn|sbqiz¿vOº
»¼s{snpv vJuvpn|O}bvv¡±	}vdvu¢zv	b¶v uGspn|{~vT½v~b¿vSoO±¿p¿µOv
=Áëorntnv0º4yv¡	uGs/np|{vnpvbnvdvpvzo{szvu vz|sGtszz¿vv	z|sEÏÞornpu vJ±or}bs¾
vvvvzvu vtº=m«or}bnSd}dp·vn	borpnvG{oiÄ =Á pvn orz|sporv u¸vpn|O}bv~oi
ntsbvzz¿v	Áçs/¢orntEzÙÁë¿vnpbnvtsp¿oi qlvoiu¸vpnp³¹}vSv¡½uvpn|O}bvº
@   /   / 01 É § Q< «¥§ ÉÉQ2ÞÇ 1 Z)¥§ Ç ª ¥§ ÉQ276 ©«§  §¨8ª ¥§ ÉQ276 ©«§¨
­ sz¿v&{srs/np³{~}bz¿vn$ %' *tbz³su¸vnp³¹}bvTv±+v~b¿v	sn   =oÂ}  vdz|suGspnp³{~vÃ³vp¿bvÁëoin¯npv v vdE} nvvzdpnp³{~pvu v& o°±¿pÏºSÀ)  v}b
pvnbnvpvn+{~vpvSu¸vpn|O}bvfÂs	s/np¿n-=Á }bbvSµrs/z¿v}bn 8·|O}s/½z³s	tszz¿vSdoi}b·s/vv
v&vzvu vt¼d}bµrs/por}bpv,z¿v,¿npv{~or~º ­ s/,zv-z|s/8v}{z|vfu}bvS{vpvuvnp|O}bvOzvG{~vnt{~z¿v}bv{~vpnvYÂsÃzÕÁëornp¿qivvd&}b {~vn¯{~zvJv n¯s¡´Oor }bz³s/
v}{~z¿|¿v u8}bbvz|s	u¸vpn|O}bv·s/¢b¿p}bvz¿zv {~vf{~vnt{~z¿vvd)½v~¼s/n
    
 
	     	   È
oÂ}  v±+zv-oi¿¶vT{~oOoin¯oib¶vv     
tºbÀ)vJ+v}bz|snpvz³s/oi8z³s/ v 
 %   B
­ sz¿v{srjqlv-vn¯s/zÕ  %' *t,z³sYu¸vpnp³¹}v v±J+v~·bv0s/n }bvÃuGspn|{~v±´uvnp|O}bvT½v~vSoOdµOvf=Áëorntnvf
    

 0  
v¼zv {~vnt{zv}bbv+{~vpnv¶Âs-zÕÁëornp¿qiv,bs¼zv,bz³s/v}{z|vTsi±o{~vSÂs){~vpv,u¸vpn|O}bv
v±)}bbvvz¿z¿±vT½v~vs/n-zÙÁvO}spor
    
     
      0   
bs/·jz¿vEz|s/v}·{~z³vs¢b}bvzÕºyvpv v¹}·s/p¿oi ~Áv{~nfbs/·jz³sÃ¢sidvsi±o{~vv
s/}bÄ0sÄv½np·{~s}bÄGvzÙÁëvz¿z·±v
 &   
 	     	   È 
$p
 
	
	

! #"$% &'()* i 
v8v
v,z|sSuGspn|{~v  v¡±+±´uvnp|O}bv++v~·bv-oOdµOvOroi·{³s/qroisz|s/¢bz¿vSs/
	v-ors       
oÂ}  vd}bvÃuGspn|{~v8oinpborqioi·s/zv       !   
foiJ{sr¹}vÃ{oizorbbv0v±8}b
µOv{~v}bn½npoinpv&v  v
      jj     
oÂ}          
¶±orTzv-µrs/zv}bnt-bnporbnpv¡Sv  º A°&v±TzÕÁçsbqiz¿vf{~oiu np|½vnpvzÕÁïs/Ävbnp¿{~¿s/zv)zÕÁ vzz¿dv)sipdo{~vjÂsz|sSµrs/z¿v}bn+bnporbnpv  v½zÙÁçs/Äv)v+s/¢{~|±v+s/z¿oint	 
v±)z|s	us/pn|{~vTvnportspor
  
+=Áïs/bqrzv&v-oi0s
  
  
  {~oO d±¿ {oO  B
m,0±}b¢·±p¿p}s  sn  ®bs/     
¯boiÃor¢bp¿v
   
 !   * !  !        !     &   
 
z|s0vnpÕÂvnvvq°s/z¿v8nvd}bzv8}ÏÙsf¹}v&zvSµrs/z¿v}bntSbnoibnv          
Sdoi	oi}bvoO±¿p¿µOv v0¹}¼Á z³vÄ|±v zv nvvz|8 o°±¿pÏÙ       
Jpvz³ O}bv     	   v   È 	   º-vuGsntO}boiT¹}bv8z|s µrs/z¿v}bn   Þnpvd¼º   
Tbsz³s uvpn|O}bv	v}{~z³vbbv	·s/¾¢b}bvz¿zvO,nvbnv¡±vpvGz|szorbqi}v}bn }bvbs/·z|su¸vpn|O}bv  d}bµrs/8zÕÁçsÄv}
µOv{~v}bn½npoinpv&srpdo{~vJÂs     \nv± º    
¯º»¼s·qi}bnv	&u ornpvSz¿v{~vn¯{~zvS}bvsi±oi¾
{~vÂsz|s&u¸vnp³¹}bv {~oinnpvd orbsJÂs
  ÈBç    ®	v    + 	   	 f 	   + 	      	 w
tº
@   /   5 01 É § Q<4Ç Ì ÉQ2ÞÇ 1 ¨©  © 1 ¨§ Z ª § 1 É
À) ±vGoOdvEz¿vGbnpor¢bzÙÂvuJv d}bµrs/l{~oiu uJvTpvn orzvnfz|sÃu¸vpnp³¹}v8±}bn8}b
±vqru v{~orbs/³ps/z¿vu¸vpnp³¹}vSs/}ÄvÄpnvu voi}v·{~oinv O.'C.
	 f 
  Q*   '       )D	  /  &'   	.

'o.Qu!.C  	.    	' u 	.(uu ' 	 'o%'  
9' 
& .C' * 
»¼s±orz}bor@v±Ju u¸v¡|spv0bs/·z¿v{si |doipnoivOºFm, v =vÃdz|sbnpvu ÙÂvnv
uvnp|O}bv v¡±J½v~b¿vÃsn    v8z|s±v¡{~oivÃsn   4z³stsz¿zv0±or}bs/¿vv0oi}bn
p=p ÷YqFr
sutOv
iw  F 	u()  'o%	

  
¾ l
 &E	.'   _ %' * 
z|sbnvu ÙÂvnpvÃv¡±     	    vGoi}bnGz³s v}bÄÕÂvu v°     	  «-z|sÏÞoi·{~p¿oi=Áë¿vnporz|s/or¼bs/zvT{si+=Áë}bvnpoiqrnpv±¿oiGsnpbu¸v|O}bv Þoi}bn-z³s ¯s/¿zzv
tivd
½v~vs/n
   
 
            
 
    j È  Õ£ 
 
sµOv{    j 
  "v   p
   ºÀ) v}b&s}pd-{~or±³½vnpvn	Áçs/}pnpv¡ d´vv bnoiqinvpdor~q,voruvpn|O}bvO±¿¾
}·±o ³bs/z¿vObv¯{iº
­ s4z¿v){sisb|doipnoivSbz¿}±¿v}bn¯4sbbno{bv¡4doi½oO±¿¢bzvO}bdoi½vÄoOvv
uGs/¿vsº
01 É § <Ç Ì ÉQ2ÞÇ 1 ¨© 2 [  1 É © 1 § < © 2 ¨¨  1 ËO§  §¨&ª É 2 ËO§¨   À)G±vnv~ÏÂvnpvTs/}0{sr
|doipnoiv&oÂ}}bv	u¸vpnp³¹}vSÁpv{~n)bsz¿v	{siqlv-vn¯s/z        orv0½v}b¿s/z¿ointl¹}bv+zv¼µrs/n|s/or«v ±oi  bvO}bµrszvpv s}bÄµrs/np³s/oi·,v    º%k¿±
oi0oi¢bv-zÕÁ pvn orz|sporG±}µrs/pv   
   p   
   	      	     j 
@  j 
 B
»=vJ{s/z³{~}bzv   	 or¢bz¿qiv0Âs vµrs/z}vnzvµrszv}bn¯bnoibnvv  º«moi}bnf~Á v
si±vn)oi0v}b){~or±³½vnpvn-zÕÁë¿vnporz|s/or    
       
         
   j È  pr
 
$p
 
	
	

! #"$% &'()* ¹
vGboi¯s/SO}bvf{~vpvvnpbÙÂvnpvTbnp¿µ¿zvqrv)zv½¯s/z¿zvzv½z}½vpv¡~º
»=v{¶vuGs=Áë¿vnporz|s/or±}µrs/ }bbv}b|ps/·{~vvu¸vpn|O}bv	vd ¢bv
½v~ÕbvGv
v
 ±  v¡±)}bbv&u¸vnp³¹}bv s/zornt    vd}bv&uvpn|O}bvOoÂ}  j8v  doiv}Ä nvvz|-O}bvz|{oiO}bv
 ±  -v   ±or)v}bÄ u¸vnp³¹}bv¡~      v±-}bvuvpn|O}bvOº
ÅÕzd}  +v {~oidtspvn+O}bvObs/·4zv¡4v}bÄ8{sr~Oz|sSuGspnp³{~v½nv±}ztsvv¡±+±´uv¾
pn|O}bvf½v~b¿vSoOdp¿µOvOº
yv)p{t¶vusi-bv&doiSsi)poi}8ÂsjÏÙs/¿psp³WÏÙs/³pss/Sz|s&u vd}bnpvoÂ}zv-µrs/¾
np³s/p¿oi,v &bvT±orsr½{~orn%PorzvvvÄz|{pvuvº»¼s	doiz}por d}bµrsvvnu v
vf{~oipnOPoiz¿vn){~v ±vz¿oi0v}bÄnv{~p¿oiº
¤¦¥§  ©Ë ÉQ2ÞÇ 1 ¨ 2 ª©Ì É 1$1 ¥§§  §¨Gª ÉQ2 ËO§¨   À){~oid|Âvnpv	z³snv¡}{~oi±¿u}bz¿¾
tsb-vvTv,v}bÄ	u¸vpn|O}bv  ÕO}b±or+v¼ÏÞoinpuJv,O}sin¯s/|O}bv 
¯/v,oiJ±v-n¯s/uÂvv
s/}0{sr4|doinpoivOº)m,Ev =v4z³snv}{~orG±¿u}bz¿tsb-vv)v¡½v}Ä	ÏÞoinpuJv«ÏÞoi}bnb+}bbv
¢sidv&bs-z|siO}bvz¿zv{v½v}bÄÏÞoinu v+±oiT½v~b¿v½sn)v-uGs/np|{v|sqioi·s/zv¡~º
AOorv   v   v}bÄÍu¸vpn|O}bv8¹}bvz|{~or¹}v~º-yoid|+vnpoi·Ez|suGspn|{~v       º½yvpvGuGs/np³{~vv¡±  ±¾Ù±´u¸vnp³¹}bv°¼oi·{Ã³s/qiors/z¿|s/¢bz¿vÃs/	º AOorv      
z¿v½µOv{~v}bn¯ npoinpv)v  ½v~|ps/-}bbv¢sr±v&v#s/zornt!       !       SjlB
AOor          }bJµOv{~pv}bnO}bvz|{oiO}bv)v#	½u8}bbvSz|sS¢sr±v      
 oO±or     !      
     v     !       
   snS+v~b¿porG or}bn)poi} -   -      j   j	v-ois!
                v !    *          B
AOorv	   
	    	    
   v     	    	    
   º»¼sµrs/zv}bn  
	  \nv± º  	 
npvnbvdvvz³s	zorbqi}bv}bn½}bv bs/½z³s	uvnp|O}bv   \npv¡±¼º   
±}µrs/½zÙÁçs/Äv Þº»,Áë¿vnpoiz³s/oi0v¡"u¸vpnp³¹}v«vpnv  -v   vd)½v~vs/n   
 !       	     
 jj  	     
      j  
@  
 
p=p ÷YqFr
sutOv
%G  F 	u()  'o%	
oÂ}   v±z³sus/pn|{~v	ÏÞornpu¸vv&s/nfzvSµOv{~v}bn¯S{~oiz¿oibv      
)v       
       
 
±orvÏÞoi{porEuJoiborpoivG{~oip¿}bv¡vzz¿v O}bv     j 
    	 v   
   	 +oi}bnJ  -  º ­ s/	z³sEbn¯s/|O}bvorv}b{~oid|+vnpvnzv¡v}bÄÏÞoi{~or=Áë¿vnporz|s/or
      
  
	       	   
	 
  \npoiqrnpv±¿oisnp¿pbu¸vp|O}bv
¯
      
  
	     	  	  
	 
 !  \bnoiqinvpdorÃqlvoiu¸vnp³¹}bv
tº
-vuGsntO}boiT¹}bv{~vpv&pvnoiz|sp¿oivdf{~oipnOPoizvv}b|O}bvu vT±}b¿µisz¿v
s/Äv      
tº¼moi}bnS¿zz¿}±npvnT{~v	npo{v+vO=oi {~or±³=ÂvnpvfzÕÁ vÄvu bzv)u ornbv&d}bnSz¿vqi}npv+  v½w  Þnpvd¼ºSvYG
lu oipn¯s/«z¿vv}bÄfuvpn|O}bv¼b¿p³s/zv¡~zv«u¸vpn|O}bv
pvnoizvvv8zvJ{~oi}bn¢vG=Áë¿vnpoiz³s/oi vpvnpu vv ½bs zv{sr =Á }bbv
bnporqinvpdois/npuvp³¹}v  \npv¡±¼ºq,voruvpn|O}bv
¯O±}b¿µrs/-v-Tvnpvv½noi¿pv´
{~oiuJbnp³4zv¡-s/Äv  "v   º
@   /   U 01 É § Q<4Ç Ì ÉQ2ÞÇ 1   1 ¨© 1 ÉQ2  1 Z ÌÞ§
m«or}bn8pvn orzvn8d}bn }b pn|s/qizv°4¿z)±} J vÃqlv-vntsz³±vn8zv8p{t¶vusi	Áë¾
pvnoiz|sp¿oi ±}bn0}bÈdvqiu vº AOorv  }b@oi¿s/b·s/npvs²Âs }b@np³s/bqrzv
'           )v     
  z¿v&{~oOoin¯oi-vv¢·s/np´{~vpn|O}bvfv  s/ ' ºÀ)Eor¢bp¿vOs/n-vÄvuJbzv¶bs/½z¿v{sr-s/b³±oinpor vfsµOv{-zv{¶vuGs=Áë¿vnporz|s/or  	      
  
        
  	     B
m«or}bnSz¿v&p{t¶vus=Á pvnoiz|sp¿oiÃ·s/nnv}{~p¿oi±u8}bz¿ts/-vvfvus/pn|{~v¡~bz
¼Áë´8ssi-srpdo{~|spµvOºOm«or}bn½z¿vµOvn{vpvSG{}bzvO/orG{~or±³=Âvnpv)}b orntnvSqiz¿oi¢sz
oi}bnfzvort	}uGsz¿z|s/qrvOboi ointoibbv8zv¡doiu uJvt-v ' d}bµrsf{~vTointnpv
v)ois/bz³¹}bvz¿v	{¶vuGs&±}µrs/S{v-oin¯npvOºAO}b o°±or¹}bvfzv-doiu uJvt+v '
±orv8½vpÂsÃorntorb-v{iÁëvdp¾¯Âs/¾Ùnv%       ,oÂ}  nvbnv¡±vpv8zÕÁ ointnpvOºlÅWzvÄ|±v-v}Ä nvvz|  vv½}b0oi  vz|-O}bv
    p   
      v    p  
     
zv8{¶vuGs	v± s/bbz¿|O}-v&Áçs/¢ornt±}bnSz¿v&dvqiu v       ,oi}n¿vnporzvn-z³suv¾pn|O}bvGv   ,}b|&z+v±Js/bz|O}¶vGd}bn8zv0±vqru v       - or}bn ¿vnpoiz¿vn	z³s
uvnp|O}bv)v º
$p
 
	
	

! #"$% &'()* i£
e1
e2
 &¾ 
.' 
% %' 9
' ()S  '  	 
 ðLv
 ð r
 ð
 ð t
 ð
 ð
 ð s
 ð
 ð
v
  ð r  ð t  ð  ð v
jBLj
	  OBLj
	 jBç
	  fjBLG
	 jBë	  fjBçw
	 jBçw
	  fjBë	 jBLG
	  fjBç
	 OBLj
	  fjBLj
	 
wj¾  Y	&& E .' 
 )% %'  
' ()S '  	      
 
p=p ÷YqFr
sutOv
+%j  F 	u()  'o%	
e1
e2
¼¾  u.' u )% %'    
S ' 
 	e 
 ðLv
 ð r
 ð
 ð t
 ð
 ð
 ð s
 ð
 ð
v
  ð r  ð t  ð  ð v
jBLj
	  OBLj
	 jBç
	  fjBLG
	 jBë	  fjBçw
	 jBçw
	  fjBë	 jBLG
	  fjBç
	 OBLj
	  fjBLj
	 
#Gj¾ Y	.
&*E ' 
)% %'   
  ' & 	e     
 
$p
 
	
	

! #"$% &'()* +
@   /   ` 01 É §  ¨§Ë É32\Ç 1  §0ª ¥§ ÉQ276 ©«§¨
yvGO}b+bnv{vvG+vbfvpÙÂvnpvu vOSzÕÁ v±sr{~vGv{~oipnOPoizvJv	sn d}bv zÕÁ vb¾
±vu8¢bz¿vvor}bp¿z|--v{~v¡ppsnv	Âs&z|sJ{~nvsp¿oiv"ort¿vnpbv¡~º ­ szv{si-oÂ}bz}·±v}bnt,{s/npv,v+uvnp|O}bv  Ùsibsbtsp¿oi8u}bz¿p³{~np¿Âvnpv 
±or ±¶v{"vv¡~oi&bnoi¾
oO±vG}bvu¸vpbovJv&ÏÞ}±¿oibvu vvG{v{s/npvSvnpuJvp¯s/	vnvpnoi}bµOvnz¿v
{si)sµOv{}bv	dv}bz¿v	{s/npvOº
AO}boO±or	oi{8¹} Áëv}boi¿oib¶vJ±orvf½v~vSv}bÄÃu¸vpn|O}bv-ÐÏÞ¾
Ïrvnpvv~borÃµOv}b)+vpvnu vn½}bv	u¸vnp³¹}bv)}bb³¹}vv{~vf or{~or-vnvvfs¡µOv¡{
zv-v}bÄ u¸vpnp³¹}voib¶vv~º
yor±³½vnpor½zv¡½{~vn¯{~zv¡ }bv Ù¹}bdoi)v½vz¿z·±v 
,srpdo{~v-s}bÄJv}bÄ8uv¾
pn|O}bv,b¿p³s/zv¡~ºO»¼sf±oiz¿}bp¿oiJvSborpnvbnoi¢bzÙÂvu v-vd+s/zorntz|sSuvnp|O}bv¶sipdo{~vv8Âs
zÕÁ pvn¯±v{~orGv8{~v)v}ÄÃ{vnt{~z¿v~º)Js/³{~oru u v{vpv	vnpbÙÂvnpv¼Á v±)srvqlv¾
-vn¯s/z}bbvSvzz¿±v°/orG{~oi·±|Âvnpv)z|sSbz¿},qintsvSvzz¿±v)O}bz} v¡±{z}dvOºyvz¿zv¾Ù{~
½v~-}bbvu¸vpnp³¹}vSO}bvzÕÁ oiGsbvzz¿v S  ' 
 	E.' u Q &' º
»¼sSnv¡}{~oi8du8}bz¯s/b¶vv+vv}bÄÏÞoinu v,O}sints/|O}bv,srpdo{~vv¡4s}bÄ8v}Ä
uvnp|O}bv-vnpuJvSv +vbnTz|s uvnp|O}bvpvnt±v¡{~p¿oivv}bÄu¸vpnp³¹}v~ºm,
v
vd  -v   ±or)zv¡½v}Ä uvnp|O}bvizv¡½v}ÄG{~vn¯{~zv,}bv¡-{~oinnpvd orb¾bs/t)~Áv{~nµOv+bs/-z|s	¢·si±vsi±o{~vvGÂs	z³sjnv}{~orG±¿u}bz¿tsb-vvTv-uGs/np³{~v  v  !
                C v !    *          È 
z|s&uvnp|O}bv-¿vntdv{~p¿oi        
v¡±)s/z¿oin¯+vbvTs/n
       
 !      uGs/Ä        
 jj uGs/Ä         
       p+ 
 
oÂ}  v¡±	z³sEuGspn|{~vv srppsqivvz³sE¢sr±v0{sboib³¹}vÂsEz³sE¢sr±vGsrp±o{vv ÂsEz³s
nv}{~p¿oi0±¿u}ztsb¶vvTv-v}bÄ u¸vpnp³¹}v~º
»¼s	qi}npvf£juJoipnpv)z|s&u¸vnp³¹}bv-¿vntdv{~oivfv}bÄ u¸vpn|O}bvoi-vvº
­ sSzv{siSoÂ}bz¿}±¿v}bnt-u¸vnp³¹}bv¡    
    ±orfd-v{~Ð)vv-v}boi¿zv}n-pvn¯±v{~or v}bDPvnpvf½v~vSsn
      
 

    *BBB          
    
 BBB 
     
  p 
 B
p=p ÷YqFr
sutOv
+i  F 	u()  'o%	
  
       

£	¾  u.' 
 Q 
' 9.E.
	    ' 
 	* 
 
              ##"   $	%"  
ysr¹}v8s/nQPvpv8}uGsz¿z|s/qrvfsi{~}bvzv±Szoiq,vv8bsSzv&uGsz¿z|s/qrvfv	ÏÞoi  Þv
bntsp³¹}bv{~v uGszz³s/qrvvd8{~oiuJbzvv&s/n8doi {~oru bzvu v~tsnv&bsjz¿v npv¡{~tsbqiz¿v
vbqrzoi¢·s/ 
tº »,Áçs/nQPvpvfvÄs/u ¿-vv)v±Ts/z¿ointTµ|vvvdvqiu v¯-½v~b³"·s/ndoi¾
pvn¯±v{porsµOv{z¿vsnQPvvSv¡Ãvzvu vt-}uGsz¿z|s/qrvfv	ÏÞoi   ·qi}bnvGj
¯º«yvpv
±}b¢¿µ³±¿oivd¢b¿v+v~b¿v	{s/nSz¿vnv{~¯s/bqrzv	vbqiz¿oi¢sSz¿vuGs/¿zz|sqivfvÏÞoiÃv¾
qiz¿oi¢vÈvqOszvuJvz¿vEus/z¿z|sqivGsr{~p}bvz-v8¹}v{tsi{~}Ív{~v&dvqiuJv¯vd¿{~z¿}
bs/·"}b0pn|s/qizvf}GuGsz¿z|s/qrvvSÏÞoi·=º
»,Á v±vu¢bz¿vv ort«¿vntdv{~oi· nv±}bz¿tsnpvnbvdvv½z³s!     %'    
' ¶vuvnp|O}bvl±}bn-zÙÁçs/nQPvpv°º.k@snpn-v	{vpv±¶v¡{~{s/p¿oiGvu¸vpn|O}bv~oi
vµrs/z¿}bvz|s	zorbqi}v}bnTvzÕÁçsnQPvvOº
AOorvor{     }bbvsnPvvS}8uGszz³s/qrv){~oi}bn¯s/v     
    z¿v«oi¿¯4¾
pvn¯±v{porv-{~vppv+snPvv½sµOv{,z¿v=pn|s/qizv¡«}fuGs/¿zz³s/qiv v4ÏÞor=ºAOoi¿v   
  
µ+vnp s/          o°ps/    3v     bz|sz¿oibqr}bv}bnTv	zÙÁçsnPvv
$p
 
	
	

! #"$% &'()* +%+
    ¼vd   "   
 
 
            
 
v&z|szorbqi}v}bn8v0{tsiO}bv0±vqru v           -vd8{s/z³{~}bzvv v {~or±³½vnts8v
pvnoiz|sp¿oi)vuvnp|O}bvl±}bn             Õ{Ïº±v{por0wºrºç 
tº
 
    
  
  
BBB

BBB
  


¼j8¾\%	
	D 	 E,+ '  
»=v-u¸vnp³¹}bv¡½s/}ÄÃoi¿¯ ®v  ±oi{~orb}bv~º k}½vsnpT{~v- ortSdoi
}bb³¹}bvu v,v¡ ortv)z|sÏÞnporÕÂvnv-ts/·|O}bv·s/nz|s±}pvT{~v)doi-v,oi¿¯
pvnbv	qlv-vnv&s/}b·s/ntsµrs/Gor{G{~oi}º½»=v¡ju¸vpnp³¹}vs/}bÄort8=Áë¿vnp¾
±v{porsµOv{SzvuGsz¿z|s/qrvvÏÞoi=    ±oi)pvn orzvv¡½µ³s{~vuGsz¿z|s/qrvOºm,0v
v
{·siO}bv or)=Áë¿vntdv{~ois/bsnpv
 ±orÂs	}bbvs/nQPvpv}0uGs/¿zz³s/qivTvSÏÞoi·=
 ±or²Âs²}bvs/nQPvpv}È{~oiuJbzvuJv~tsnpv0v {~vuGs/¿zz³s/qivbs/·Ezvnpv¡{~tsbqiz¿vvbqrzor¢s/º
­ s/· z¿v&bnpvu vn¶{si=z|s8uvpn|O}bvf}oi¿S¿vntdv{~oi0v±Tpvn orzvvÂssnpp¿nv-uvnp|O}bvv¡"vÄpnvu ¿bvvzÕÁïs/nQPvpvfO}b¼zvf{~orvº ­ s/-zvfv}bÄÙÂvu vT{sizÕÁ }bbvv¡½vÄnvuJv)vzÙÁçsnPvvSO}b¼{oipv+zvSoi¿-¿vntdv{~oiJv±+}b0±oiuJu v
p=p ÷YqFr
sutOv
+/  F 	u()  'o%	
}npv¡{~tsbqiz¿vvbqiz¿oi¢sSvSsuvnp|O}bv)¼Áëv¡±)siS+v~b¿vOboiv}bTor{	qrboinvn
{~voi-pvnt±v¡{~p¿oi¼º
À)8 v}b½bnoioOdvn-uGspvs}bbvTuvpov-}uvnp³¹}v½oi}bnJvµrs/z¿}bvnz|szoi¾
qi}bv}bnSv	{tsr¹}bv ±vqru v-vz|s&d}b¢µ|dor¼º
­ sz¿v{sr³±orpnporvoiv}bG{s/z|{}bzvnJ=Á }bbvÃus/bÙÂvnpvGvÄsi{~vÃz³szorbqi}bv}bn=Áë}G±vqru v+{~oib·s/|ps-z¿v,uvpn|O}bv,s}bÄ8vÄnvuJv¡~v bnvs/½v {~oru bv
zÕÁ pvn orz|sporGvu¸vnp³¹}bvT±}nz¿v±vqru v òÕº
­ s½zvT{sr½s/|±orpnoivObz|szorbqi}bv}bn-=Á }bGdvqiu v           v±+orb¶vvTs/n
            
   " !                             
            
m«or}bnJvµisz}bvn½{vpv¿vqin¯s/zv°¹orG{~or±³=Âvnpv)}b0{sz|{~}bzsbbnpoÄuGspÐÏ¼vSz|szoi¾
qi}bv}bnSO}bvzÕÁ oi oipvfs/n  º
 AOor 
" !   	             
            " !                    
           
 
 ±

 

3
Ts/zornt            
 	¼±¿boi ¼±	 v¡±Sz¿v	u ¿zv}G}
±vqiu v           Ùbszoin¯            
      
 
          
tº
yvpv-bno{=v}npv)v±nv¡{~}bntdµOvOºr»,Áçsbbno/Äus/p¿oi8bs4z¿v){s/z³{~}bzvzÙÁëvqintszv
v±-d}bqlvvJps/|ÕÏÙs/|s/pvGdzv8{sz|{~}bz+sbbnpoÄuGspÐÏ+v8z|s zorbqi}bv}bn	vdÏ/vnv}n8Âs

 Õbs½z|sSbn¯s/p³¹}vOOz±} J-vbnvnv

Sj.Bï 
tºyvnpo{v+v±}b¢¿µ³±vTs/}±
zvf±vqiu v½vÃvdvqiuJv¯½vz¿oibqr}bv}bn)bz}·"vpv ¹}bv

º»=v	{s/z|{}bz¼bnporoOv
ÏÞoi}bnbTs/¿±v½oit   -  
   Td}bn-zvfdvqiu v           ¼pvz|-O}bv
 
       -  
      -   - 	  
     -     -         
    p 
 B
     ",        $ $,#"   $ %"   $
»¼s zorbqi}v}bnfvSsnQPvvSpvnbvGvts {~oib}bvO vSoitdoiSqlv¶vnvd}bn
{·si{~}bv&vfpvz¿zvuGs/ÕÂvnv	O}¼Á z|½z³sd}b¢µ|dvv±vqru vt-vfzorbqi}bv}bnS}bb¿vOº
sbvzor	O}bv&z¿v&¢b}bvJ{~vpvfq,v¶vnts/orv&ortSpvnbv-v±f=Á oi¢bvb¿nS}b
$p
 
	
	

! #"$% &'()* +i 
uGs/¿zz³s/qiv&·s/n±ÏÙsoÂ}z|s zorbqi}bv}bnfv {tsr¹}bv8snQPvv }uGsz¿z|s/qrv	sz4v¡±vqOszvÂs
}bs/-zÕÁ v±sr{~vvf{~orn%PorzvOº
m,vµrs/z¿}s/  Õ{Ïº{¾Ùvpd} 
z³s½zorbqi}bv}bn,Áë}bbv+snPvvO~or	z}ssrp±o{vv}bbv+d}b¢b¾
µ|dor&v dvqiuJv¯«v-zoiqi}bv}n4¿Ïrvnv}bnvÂs

ºkÍsnpp¿nvT{~vpv-d}b¢µ|dor¼
oi0+v}b-z¿vnv½v{~or}bsqivfvzÕÁïs/nQPvpv)vG±vqiu vt+vSz¿oibqr}bv}bn-}b ºb-vbnpvboi½z³s
qi}npv j bors
    

 
 

           
oi}bn¶{sr¹}vSdvqiu v           v±++v~·bv-z³sd}b¢µ|dor   -  


    4vzz¿v-O}bv
- 

    -          -v    -   - 
  
   oi}bn j  -  )v-oi0s
  "   
 
 
  

    -   - 	  
B
AOorGzÕÁ vpvn µ+vns    "   
  *®iº)»=vnpo{v+v{~or±³±v Âs
±}b¢¿µ³±vn-zÙÁçsnPvv     ¼v or} f±vqiu vt+±}b¿µrs/)¹}bv
     
    "   
  oi}      
    "   
  B
m«or}bn½Ävn½z¿v4³½vv+{~oi·±|+vnpor½zvSnpvu ¿vn+{siºb»,Áïs/nQPvpvfoi¿DPvpnv±}¢=µ|vv
v ±vqru vtvGzorbqi}bv}bn       
 	 º AOorv   	, 

 
 
	3z¿v
oit&+v~b³pps{~vpvJ±}b¢¿µ³±or¼º,moi}bnf}b ÃÄ+vO¼z³vÄ|dpv   v - pvz³¹}v     -   
 
     -     
  pw
 
oi0v0½v}b¿)¹}v 	 )  -     -      ¼v)O}bv
	  -     
      -    
   -    -     
   -       -    
  /
 B
yoru u v8zvÃor   s/s/npvJs/} dvqiu v             Ùpsu¸vpnp³¹}vvd
½v~vs/n)}bbv¿vnpoiz³s/oi0vu¸vpnp³¹}v,±}nS{~vfdvqiu vº
-vuGsntO}boiO}bv µrsnpvTvnpv 	  È 	  v 	     b{~vv}bÄµrszv}bn¯npvnbvdv¯s/-zv+±v}z|-voizvnts{~voi}bn)z|s	z¿oibqr}bv}bn)}bb¿bvdoi}bsvvOº
p=p ÷YqFr
sutOv
+iw  F 	u()  'o%	
»=v½qr}bnpvfiilvf+  \npv¡±¼º~« vfw
¶u oipnv-z³sd}b¢µ|dor=Á }bbv
s/nQPvpv8vvT±vqru vt)vz¿oibqr}bv}bnT}bbv8sµOv{	v¡d-v{~Ð{sporSv&u¸vpn|O}bv
|doipnoiv  Þnpvd¼ºs/|±orpnoiv 
vv¡joi¿¯j¿vnpv	sdSO}¼Áçs}bÄvÄpnvu ¿bvº
­ s/·	zvG{sr	sb|doipnoivGoiu ornpv8s/}·p±-z¿vu¸vpn|O}bv-pvn orzvv¡s}bÄoi¿¯½v~|ps/&z|sd}b¢µ|doi ºm«oi}bn8{tsr{~}bv¡&{si&|doipnoivGv8s/|±orpnoivOv}Ä
pvnoiz|sp¿oi)vuvnp|O}bvoi0vv{tboi³±v¡~bsnp¿pbu¸vp|O}bv)v-qlvoiu¸vnp³¹}bv°º
#«r¾ 	 _    %'   %'   
&¾ ] )u' '  
' ()S  '  	   %'     
    ! "   $    $    "  $
v"ÏÞor|4z¿v,oit½¿vnpv,q,v¶vnbv±}n-poi}pvzvs/nQPvpv¡~orGs/bz³¹}bvT=Á }bbv
uGs/ÕÂvnv&v¡¹}bvvz¿zvO}bnpo{v+v8v	zntsqiv8 or}bnvz¿u vn½z¿voi¿¯O}bdoi
$p
 
	
	

! #"$% &'()* +¹
 +&¾ ] )u' '    
S ' 
 	e   %' * 
¼ ¾ 	     %'  %'   
 &¾  ] "' '  &'()  '  	e   %' * 
p=p ÷YqFr
sutOv
+%G  F 	u()  'o%	
¼w&¾ ] )' ' F u  ' 
 	  ) %'     
Âs }bv|dts/·{~v¿Ïrvnv}bnÂs  	 =Á }b orG½vpÂsnpvpv}oi}bn0zÕÁë¿±vnpp¿oi¼º+»=v
zntsqivv±G}bzv{s/nGz³s²qlv¶vn¯s/oi v8 ort vdÃ{oipn%Porzvv}b|O}bvu v8d}bn
{·siO}bvfs/nQPvpvv½oiÃ·si- or}bn)zÕÁëv±vu8¢bzÐv)vpor}bpvz¿v-s/nQPvpv-}Eus/z¿z|sqivOºm«or}bn
{~vz³sjorÃpno}b¿}bvqrnp¿zzvfv{~oipnOPoiz¿vO½v~vs/n)}b0v±vu¢bz¿vvnpv¡{~tsbqiz¿v
}bbÐÏÞoinpuJv~v¶{.Poiv«sntszzÙÂvzv¼s}bÄ&sÄvv¶{~oOoin¯oib¶vv~O}bvzÕÁ oi8s/ vzvn¯s{sr±vº
k${tsiO}bv{si±v0oi srp±o{v=Á }bbvÃ·s/np8zv¡joi¿¯ +vpÂs·vnvs/z³sYnp¿¾
s/bqr}bz|sp¿oivf=Áçs}bpnv·s/npz¿vS ortnpvv}·oi}bnfzÕÁë¿±vnpp¿oi¼ºbvJ{sidv 0 vd
|v"vvsnS}b{~or}bbz¿v   0   0  
)=Á vvn¯~º»,Á v±vu¢bz¿v   0 
)vS{sr±vµOor|dbvvfvqrnbvGv 0 v¡±)+v~·b¼s/n
   0 
 &(0 & {sr±v         0 &    0     1
m«or}bn-+v{~|vn±zv-oi¿ Èoi¿!Pvnpv)npvv}8oi}Jboi¼z±}  +s/z¿oin¯-=ÁëvÄbz¿oivn
z|s{sr±vG{oipvs &,s/¿±¶¹}v zvf{sidv	µOoi³±¿bvSpvn¯±v{ts/zvG|pO}bv }bv
si±o{~v Âs j)bs zÕÁ ointnpv {~npor|ps/0}@vqinvO-{~vJ{sidvG{~oidp¿p}sGz|s 
 F	
 & v   |qi}npvG/
tº=A°,s/n {~v&bnpo{v½vO}boi¿  v±Snpor}bµ+v&vSO}bv      
   	 &v  	  "   
   	 szoin¯"z¿vSoi¿  ¼Á v±-·si-npvv} º
-vuGsntO}boiO}bv{~v {s/z³{~}bz=v¡±-sbbno/Äus/pÐÏ¼v¶¹}vSz|s&doiz}por vÄsi{~v±vnts/¿
vfpsµOoi¿n-ÁëzvÄ|dpv)}bGoi  µ+vns      
   	  b{~vO}b {~oi}bn¯s/ Âs	}b
{s/z³{~}bz¼bz¿}-{~oP}bv}bÄº
    	$  "     $    $ "   #$
»=v&oi¿¯jnvpv}&sbnÂv&zv z¿pn¯s/qiv±or8vnv¡&bs/&z|spn|sbqi}bz³s/oi v
}bp¿z³ps/-zvTbo´s/}0v ­ vz³s/}bs´Gqlv-vntsz³vbs)ps&µOvntdoi0{~orntspvOº
$p
 
	
	

! #"$% &'()* +i£


	¾    (
 u(  	..).' E   E  F	
 &E.  
  %*4 l&*4 
»=v8uGs/¿zz³s/qivfoi¢bv}sbnÂvS¿±vnp¿oivSoi¿¯¿vnpbv¡"v}b Pvpnv&oibu ³v
s¡ =Áïs/u¸vz¿ornpvn-z³s ¹}·s/z¿vv8±vvzvu vtº À){~or±³=Âvnpv&or}bnf{~vz|s8v}ÄÃbnoi¾
{=v}npvbz|s&¢si{~}bzvfv¡snPvv½v)zvS¢oi}q,v8voi¿¯~º»¼s ¹}·s/z¿vSorbp¿uGs/z¿vSµ|vv
v±+{~vzzv¶=Áë}np|sbqiz¿v0v¡¹}b¿z|sbvn¯s/z or}bn½zÙÁëvdsi{v)vS{oipn%PorzvOº°»¼sbno{=v}bnvSÁëoi¾
p¿u |s/p¿oi {~oi·±|dpvÂs0s/bz|O}bvn=Áë}bv uGsbÙÂvnv&vntspµOv8v¢srp{~}zvf=ÁçsnPvv
±}b¿µ¿v-v¢oi}bqlv)v ortº
   # !    $  "     
AOor '     2     }bÃnp|sbqiz¿vObs"zÙÁëvdsi{vv}{~z³v s/¢p}vzÕ}bbv&v½v~p¿oi Ð+¼oO±¿¢bzv-vz³s&¹}·s/z¿vfv ' v±
   ' 
 0
 +               
 

      
  2     
p=p ÷YqFr
sutOv
j  F 	u()  'o%	
oÂ} +               
v¡±zv8+vpvnu sTv8z|s uGspnp³{~vÏÞornpu¸vv&vSµOv{pv}bn¯S{~or¾
zorbbv       v     npvnbvdv¯s/¼zv+or}b¢bzv¶vz|s)±}bndÏÙsi{~v¶}	np³s/bqrzv '      2   vtsz³sz¿oibqr}bv}bnfv&zÙÁçsnPvv   2   v ' v 0 ®  +vts}b {~oOv {~vTvboinuGs/z¿|s/p¿oipvz-O}bvG or}bn8}bÍnp|sbqiz¿vvO}bz³s/vntszÕ«z³s¹}·s/z¿vGdoi¿vqOszv Âs rº
m,{~or±³½vnts¶{~vpv+vborE¢vGsrbs/bvvJÂs&boinpvbnporoO~oiGnvuGs/n¯¹}vSO}bv
j     ' 
  v¹} Áë}b¢oinp|sbqiz¿v s }bv O}s/z¿v&bnpo{tbvJvÃ&¯s/³¹}¼Á }buGs/}µis|½np|sbqiz¿vfs	}bbv&O}szvSbno{bvfvEjº
­ sz¿v8{si=Á }bv±sr{~v8npvuGs/bv¼bz³sÃO}s/z¿v8=Áë}bpn|sbqiz¿v ' v}b Pvpnv½v~vs/n  
  ' 
 uJ  
   ' 
  G
 
oÂ}     ' 
vd,z|sT¹}sz¿bv)}&np|sbqiz¿v)bs/· zÙÁëvdsi{v½v}{z|vsipdo{~vÂsz³s u¸vpn|O}bv±¶v¡{~"vv	s}±oru u v  v ' ºm«oi}bnvµrs/z}vn-z|s O}szv     ' 
¶v ' zl±}  Tvpn¯s/ÕÏÞoinpuJvn½zÙÁëvdsi{~vTv}{~z¿|¿v srpdo{~vJÂs&z|su¸vpn|O}bvSd-v{~Ð)vvTs/}0±oru u v ¼v
zÕÁ v±sr{~v-v}{z|vfs/¢b¿p}bvzÕb}b|vT{~or±³½vnpvn,z|sO}s/z¿v¶}8pnp³s/bqrzv)pn¯s/ÕÏÞoinpu¸v
'  v ' {rÁëvdp¾¯Âs/¾Ùnv¹}v

   ' 
    '
 
B
AOorv    
 )zv¡4u¸vnp³¹}bv¡,±¶v¡{~"vv½s}bÄG±oru u v¯   
  )v ' º À)
sjz¿v½npvz|s/or               -  + 
oÂ}  v±fz|s uGspnp³{~v8v8sipsqiv0v z³s¢·si±v0{sboi|O}bvÂsGz|sG¢sidvGsi±o{~vvGs/}Ä
µOv{~v}bnt=npoinpvv   
v        	  jj    	   v¡±z|s-uGs/np|{v,³s/qroiszv½ÏÞoinuvvs/nTzv-µrs/zv}bnt-bnporbnpv¡Sv  Ùº AOoi¿v    	  
     pvz³O}bv   	    	 $    	 bz¿v¹}·s/pv   	 ¼npvbnvdvpv¼z|s½z¿oibqr}bv}bn}bb¿bv-s/¼z|s)nv{~oif}fµOv{~v}bn=npoinpv
si±o{~vv0Âsz|s&µrs/z¿v}bnSbnoibnv    	  v  Õº»¼suGspn|{~v v	z³spn¯s/ÕÏÞoinuGs/oiv
zÕÁ v±sr{~vSv}·{~z³vsipdo{~vJÂs  ¼vGzÕÁ v±sr{~vSv}·{~z³vJs/¢b¿p}bvz=vdS+vbvTs/n
      
oÂ} «v¡±-z|s	us/pn|{~vT³s/qiors/z¿v   	   	  jj  	   	   º=À)Gv0½v})O}bv
'                        
$p
 
	
	

! #"$% &'()* b
v
   '
 
 0  +                        
 

   
        
(        
uGs/³
+     
È 
+     
 $    	     	   $ +     

v
                        2 
 
   !   2         
oi0oi¢bv)oi·{

   ' 
 0
 $ +      
 +      	           
 

  
 
!  	2         £ 
 B
  
  %$       $ "    $
À)GdvSbnporoO±vfvTu o·vn,zo{s/zvu v,z|spoiorzoiqrvfvSz³snp|sbqi}z|s/or oi}bn
s/u¸vzornpvnlz|s¹}·s/z¿v)v¡vzvu v~ºOm 8snpp³{~}bz¿vn,orG{~or±³=Âvnpv)zv¡«u oÐ{s/or
¹} vnu vpvv)±}bbnp¿u vn,}bv)s/nQPvpvT¹}vz|{~orO}bv-bs4z³su vd}bnpv¶}8 o°pd¢bz¿vOº
AOor "¦}bvÃsnQPvvGO}bvz|{oiO}bvG}uGsz¿z|s/qrvOº«À) s/bvz¿zv  	v "«,zÕÁ vb¾
±vu8¢bz¿v)v-v}Änp|sbqiz¿v½{oipvs#"ºb»¼s&O}s/z¿v=Áë}bv{~oO}bz¿zv)v±-z³s	O}s/z¿v
vGdoibz¿}us/}bµrs/³vzvuJvº»¼sE¢srp{~}zv vdfs/zornt&sbbz³¹}¶vv8±+z|sG¹}·s/z¿vJ}
npvus/z¿z|sqiv)vSz³s&{~oO}bz¿zv-vd-u vz¿zv}bnO}bvT{~vzz¿vSvSz|sf{~o¹}zz¿v¿b|szvOºk {sr¹}v
s/nQPvpv "oisrp±o{v8z|sG¹}·s/pv  ¹},npvnbvdvv&zv&q°s/vÏÙsi{~v}bnv O}s/z¿vv0s/bz|O}s-z³s	¢si{~}bzvJÂs "«º
m«or}bnoibu ³±vn¼z¿v½uGszz³s/qrv,oi8sbbz³¹}v½}bp{t-vuGs½¿bvn¯s/pÐÏº»=v«¢srp{~}zv,doi
s/bz|O}¶vv¡-bs/-zÕÁ oin¯npv+v{~npor|ps/)vqOs0v ÏÙsi{~v}bn)vfO}s/z¿v°ºbÅÕb|szvu v
oi	Ävzv+qOs/¿	vÏÙsi{~v}bnlv+¹}·s/z¿vTÂs}bv½µrs/z¿v}bnorb-vv    Õbs z³s"nts/|O}bvz±}  +v)bnpvnpv  
lvb}b|,orÏÙs/¿½+v{~npoOPnpvµOvn¯½iºyvS{¶vuGsvnu v
=Áçsbbz¿|O}bvn½vEnpvu ¿vnrzv½¢srp{~}zv½z¿v4bz¿}-±¿qibÐ{spµOv¡4vGpvnpu vTvqOsGv
¹}·s/z¿vOº
p=p ÷YqFr
sutOv
O  F 	u()  'o%	
            $
AOor C}Eor½pvnpbvT}GuGs/¿zz³s/qiv-v  '  
,zÙÁëv·±vu8¢bzv¶vpnp³s/bqrzv+{~oipv¾
s/ ${~oru u v±oiuJu v  \Õº vOº¼z|s ¢oi}bz¿vGsi±o{~vvÂs  
¯º,»=v ¢or}bqlv0v ${~oid|dpv
ÂsG½vbz³si{~vn  oi}n	s}bqiuJvvn-z|sGO}s/z¿v	b¿npv&vpn|sbqiz¿v  '  
tº m«oi}bn {~vz|s&oi
{~oi·±|Âvnpvfv}Ä bnpo{v½v½oO±¿¢bzvb¢oi}bqlvGÂs	zorbqi}v}bn)}bbvSv-¢oi}q,vGÂs	np³s/bqrzv
oibuGszÕºl»,Áë}bbvGor}ÍzÕÁïs/}bnpv0v	npo{v}bnpv&vd8s/bbz¿|O}-vv or}bn por}&zv	oi¿¯
pvnbv-}GuGsz¿z|s/qrvOº
d   U   /   Ç © Z)¥§  Ì Ç 1 Z ©§©  © 1 2 É¥§
AOorv   
¼zÕÁ v±vu¢bz¿vvdoiu u vt¼v   '  
l Tvnpvtv jº k{sr¹}v- or
  oisi±o{~¿v	zvT ororbp¿uGs/z "  
vzO}bv
          	   "   
  ÕOj
 B




 
	
 	
 

 
 
 


G&¾ F	Q    %	
		.)'  
$p
 
	
	

! #"$% &'()* +
k¿±oiGs       
Èiº»=vS¢or}bqlvv È{~or±³±pvÂs	+vbz|sr{~vn,z¿vor   si
Âssr µOvn¯½zv¢snp´{~vpnpv  v-oit   
¶±¼z³sO}s/z¿vz³sjz}-uGs/}µis|dv	v
pn|s/qizv¡   '  
)vdfs/u¸vz¿ornbvv  qr}bnpv0G 
tº4yv8bno{=v+v ëw,nv¯s/¢bz¿zv¡zorbqi}bv}bnt
}bb¿bv½oi}nz¿v-s/nQPvpv½³pd}bv)v jº
d   U   5   Ç © Z)¥§ YÉQ2  1 Z ÌÞ§ Ç< ÉQ2 ª  Ì
AOorv   "
JzvGsnPvv oiboOvvs}È±oru u v 'vGpn|s/qizv¡   ' 
   '  
   " 
¯ºk {sr¹}v snPvv "Õ¼oi si±o{~¿v zv8oioibuGsz vz+¹}bv8zv&np³s/bqrzv
'      " ¼µ+vnpÐv  
  '  
uGsÄ	        " 
 
oÂ}  vd½}bGoi¿)O}bvz³{~oiO}bvT±¿p}¶vf} uPvu v){.PorbvO}bv$Ès/n-n¯s/boin&Âs	zÙÁçsnPvv
"dº ­ vfu Pvu v-z¿v¢ or}bqlv8v ®{oid|±vGÂs8½vbz³si{~vn-zvoi   psr&Âsj·si 8µOvnt½z¿v¢s/n´b{vnpv  v-oi¿¯ "  
¶±¼z³sO}szvz|s&bz}½us/}bµrs/³±vfv-pn|sbqiz¿v  '  

v±Ts/u¸vz¿oinvv   qr}bnpvJ£
¯º

 	
 

 
 
 

£&¾  	F  ' 
%%' %	
p=p ÷YqFr
sutOv
i  F 	u()  'o%	
yv)bnpo{v½v)nbv¯s/¢bz¿v¡ np³s/bqrzvvT¹}·s/z¿v)oibuGszv¶bs/z|sS¢oi}bz¿vsi±o{~vv
Âs jº¶m«oi}bn¸vµrs/z}vn zv0oi% oi v}bG{~or±³½vnvnz¿v¢s/n´b{vnpvvoi¿¯
oibuGs}bÄ8si±o{~vÂs "d{sr{~}bG{s/z|{}bzvTbs/·4}bbv ±pn}{~}bnpvSv}{~z³vbbv)si±o{~vv
Âsj}bvuvpn|O}bv0vqOszvJÂs&{~vz¿zvd-v{~Ð)vvSvG}b0doiu u v½v '  º
m«or}bn4·Ävn+zv,³½vv{oid|+vnoi½}bvs/nQPvpv ¹}bvz|{~or¹}v "      2 
     '  
   "  
v+{sz|{~}zoi· z¿vor½oipus/z  oi}bn "  bs/}bbvdpn}{~p}npv)v}{~z¿|¿vbbv
si±o{~vv0Âsj}bv	u¸vpnp³¹}v¹}vz|{~orO}bv     

 0  º»=v&oi¿  v±T±¿p}¶v}u Pvu v¶{.PoivO}bv @sn-ntsboinpfÂs "  vvd-+vb¼vvzz¿vuGsbÙÂvnpv)O}bvz¿vnp³s/bqrzv
'       "  ±orvO}b¿z|s/vntsz¼bs-z|s8±pn}{~}bnpvSv}{~z³vbbvTsipdo{~vvGÂs  º
AO  ®v±-z³sjus/pn|{~vTvsrppsqivvz|s	¢sr±v&{s/borb|O}bvJÂsjz³s	¢sidvfsipdo{~vv&s/}Ä
µOv{~v}bnt½npoinpv)v  bvbz³s	uGs/np³{~v³s/qiors/z¿vÏÞornpu¸vvTv-µrs/z¿v}bnt½npoinpv
v  bzvoi¿-orbp¿uGs/z   vd)½v~b¼·s/n
          	  
   	 + 
  	           
  
{~oiuJu v          v)¹}bv  ®vd-}bbvuGspnp³{~vTvnpoi¯s/oi  orEor¢bp¿v
        	  
   	 +
  	      
 
oi}0v{~ornpv
          
  0   
       	   Õ
 
oÂ}   $    0  
  
 	 +bº
    (T/
­ s{~v&sbvnors ntsbvzv8zv¡qin¯s/v¡ z¿qrbv=Áë}uGs/¿zzv}bn){~z|srpd|O}bv8v
­ vz³s/}bs´ vE¿±³±¯s/½bz¿}½s/np³{~}bzÙÂvnpvu v,d}bnz¿vSbno{~vpd}-{~nvu vtszbÁë¾±vnp¿oi v&oi¼or}bo´s}v ­ vz|s}bs´O=vTz|suGsbÙÂvnpv&v8{~nvvnSzv) ortS¾pvnbv-sµOv{z¿v-s/nQPvpv¡-{~oiu uJv)±}bbornpº
À)sbnoioOvv±}b¿pv0zv{¶vuGs=Á }buGs/¿zz¿v}bn&v ­ vz³s/}b·s¡´¸bs/·z¿v{sr=Áë} bnoi¢bzÙÂvu v=Áïsibsbtsp¿oi@v¿³¹}s0O}¼Áëv ±vbz|sN{s/0bs/G}b v±sr{~v
np¿vuGs/bv8oi0npvnpor}bµrs/½ÏÞornpu vzzvuv,z¿v	{sinv	{z|si±³¹}bv°º
$p
 
	
	

! #"$% &'()* O 
»=v o/´s}v ­ vz|s}bs´sszorntvv npv~ÏÞornpu8}bzvfpor}b8{~oiuJu v	z¿v bnpo{vpd}&v{~nv¡s/p¿oiGv4oi¿¯½pvnbvºOm«oi}n){~v"ÏÙsnvOOz|s	borporG=Á v±sr{~vv {~oipnOPoizvTsvv
vÄbz³{~vvSsµOv{)vGs/np|{}bz¿vn½z¿v4bnoi¢bzÙÂvu v+vf½v~p¿oi0vzorbqi}v}bntº
»=v=vÄvuJbzv=Áïs/bz|{s/p¿oivfv}ÄuJv±¿oi±orbnv¡±vv¼s/¼z|s½snpv
ÅpÅ,v{~v-sbvnºbyv4vÄvu zv¼oinpv½doi¿-±}n-v{sr½sr{si+vu |O}bv,doi¿½d}bn-v
s/bz|{s/p¿oi-vGu¸v{s/b³¹}bv¡4v 	}b³v~º
»,Á vÄvdoi0Âsz|sSpnoi³½¿u vdoi·«bvT±vu8¢bzv+sioO±vn-v)qinoOpdv-G{~}zv¡~º
»=v bno{~vpd}	v {~nvs/orv¡oi¿¯ ¿vnpv~¼Áçsbb}b´sf±}n	zv¡snQPvv~npvdpv
µrs/z³vOº+»=vo/´s} v ­ vz³s/}b·s¡´¸~Ávpv·²ÏÞoinu vz¿zvu8vO8±or} nvdvnpµOv0vµ+vnvnz|s bnoibnvv&=Ávporzvu vº»=v±v}z|oi¿¯½vz³{s/¯"nv±³vSs/Sz|sJ½v~b¿p¿oi
si+v¡¹}spvvzÙÁëvdvu8¢bzv -
	Sd}bboin)vz³sqlvoiu¸vpnp¿v-}oiuGsbv-v½s/
zvSnpoi¢zÕÂvu v)} npvus/z¿z|sqiv-srbs/bvfvSz³s	±}n±ÏÙsi{vSv {~vSoiuGsbv)s/n-n¯s/bornpfÂsz³s
{s/npvfvf±¶v{~ {s/oi·-oib¶vvOº
 # #
+	()	
   	 
 
	
4Yk}poius/p³{Gsibsbp¿µOvqinp³ nv~bvuJv	ÏÞorn
m,}bz¿vn½v¡¹}sp¿oi
  ¼bµOorz%+bE ¼º iw   rw%G,£OGi º
ë  
"!$#%&"' "$(*) ,+#-	" 
  kSd v¡{~toÏ8 ­ ­ vz|s}bs´ JÃv¡±)vvntspor¼Âs	sntsP¿pnvOº
 + 	"
!.#/%0
' 12) ,+#-	" "3"$(546 /+"½OÀ)bp¿uGs/z ­ vz³s/}bs´f or¿±vnpp¿oi¼  
.' $	 ' 	.   ' ( /7oOÐ,Âs&sntsP¿pnvOº
  $""!$#%&
' 1) "+.$! ½Jsz¿z|s/qrvv{oi}bn¢ v¡4qior}bµOvn-vSsn½}bbv {s/npv
vu¸vpn|O}bv~  F)u' .Eu (
 u(     
 S Âsj·s/ntsQPnpvOº
ë 8 9&:3;"	,&yoiu }bp¿bq ­ ¿np|{tbz¿vpv±vz¿z|spor~  Y  	' < Ð	µOorzG/
¼º¼wr  wiw,£OGiº
ëw= 5 >	&?(.A@2BCD@"E) ,+#F-	" "¼ À)bp¿u  ¡s/p¿oi®oÏpvnts/vntsz
uJv±bv¡~    G H% 	*K %'(
%' u K'I  %' v=º+Åtº -s¾
¢} rsÈº ­ ºv±s $JbºLm-º«À)z¿qivn$JbºLm-ºM«z³s/bvnpd´O&Jbº m"ºor{~npoÏÞ&s/· Î º
Î v}b´s/nµOoiz  b º£¹¾OG,£i£r º
p=p ÷YqFr
sutOv
Ow  F 	u()  'o%	
ø     2 >&2$!   	) 	  $!½
M«¿bv«vz¿vu vbu vpbob ÏÞorn¼pbv+{sz|{~}z|s/or
oÏ¶{~oiu npv±¢zvSµ|{~oi} 	o) }·±qG±vzÐÏÞ¾Õsrbs/pµOvfnpv~·bvu v H  D &' 	u
)%' *_  	  =£OGiwº
 G
 
 %.	 >@
.(    	&	@ >$¼ ­ |sqioi·s/z+ ¶s/bno{~v}bnvSs{ts¾n¯si{~vnp s/or=o/Ï· ­ ¾ ­ vz³s/}b·s¡´np|sbqi}z|s/or~OJ k H	µOoizOb   b¼ºw+ wri «£i£%jº
ë£) ,+#- 
 "¼  
! 
 %' I	' %'  	 . .   %'  	 
S  ' ()Q.*   O 

.'  Jsi±oi   F G  wm,snp³~£r£iº kz|dofsi  	 
' %'  *( .

*%'     %'  '   ' h

.'E'()Qz¿v´O
£i£iº
j  	 	&	@ >$¼ Î np³s/bqr}bz|spor@s}bporuGs/|O}bvÁë}boiz¿´Âv¡npvv uJv±¿oi
           	 % QE	. ÐµOoizlw   +bb¼ºi  /°£OGiº
r 
 "+# +.2:ID"m,npoivnp¿v½o/Ïlb¾Ùu v±¿oisz=pn|sbqi}bz³s/oi·~  Y  	' &  
.     *LbµOorz$+bb º%+  Ow£%Giwº

  2+"	"$(E46 2+"+Qks/}poius/p³{sibsbp¿µOv4nv~bvu vb¿pvvzvu v
npo{~v}bnpv&ÏÞoin ­ vz|sr±oO±¯s/|{ ss/z¿´bd|~  u.'  )	.  C	 Y  '( "7 %Ð,µOoiz+r bb º¼£iwO  £%Gr£b£i£rº
+346 "+"+k}bporuGs/|{-u vd qivvntspor0s/0sibsbtspor¢´8}dbqJ{~oipor}bnt
 u.' &	   C	   '( 7 %ÐµOoiz +r b ºw%Gi£  3j¹Ol£i£iº
  +""%$.	,kTbs/bµOv-nvu vdbbq-ÏÞoin+pn¯s/dvbnpor¢bzvu~  Y   ' (  
	    u(  87 %ÐµOoiz,¡ bb º¼£i   ~b£%Gi£º
       
 @ >GkSbs/pµOvTu v±Jqivbvnts/orEÏÞoin)µ|p{oi} 	o)"}·±q ­ v¾z³s/}b·s¡´Jpnp³s/bqr}bz|sp¿oi¼&)	. $ /  Y  	' Y( 3 ÐµOorz£%j 0¼£i£Ojº
w &)  >&"  "%$( 1 &  " $"   
  >$' >2: ># bkSbsbp¿µOv
nvu vdbqÏÞoin{~oiu npv±¢zv	o {~oru b}b¯s/p¿oi 	   /  Y  	' !Y( 3 Ð
µOorz«¡bGiO£¾\°wiw4£%GOOº
   )  ) & " 
.(   C 4	%0
"O½yoiuJb}btsp¿oiszqrvoiu vpnp´°,s/
¿npo}·{~p¿oi¼AObnp¿bqivnp¾ 4vnpz|sqb¼£%Gi º
$p
 
	
	

! #"$% &'()* 
G3  -  
@@ ,½Ev¶vntspor vÃus/z¿z|sqiv vzvu vtSb³ s/b³±orpnporv v
srbs/ts/ÏÙ Î ¼Âv±v b¿µOvntdvTm,snp|-w¼£r£iº
£    &D"iyoiuJb}bp¿bq)pbv-b¾Ù¿u vdoi·s/z ­ vz³s/}b·s¡´fpv±vz¿z|spor-¿psbbz¿|{sporGpo oinoibor«oiz¿´oiv  Y  	' $ ÐµOoiz/bb¼º¼w¹  /¡£OGiº
ëOj  6)    %.	 >@@0      "/#%&"    
D 
 
.(  6+  E

#/!.f")np³Ísrbs/b¯s/oi }dbqs |dpnp¿¢b}boi o/Ï±or}bnt{v s/bz¿v oµ³±¾
{|{~oru bnvpd¢bz¿v 	o$±¿u}z|s/or~  
' )	.   	 l  '(  7 %ÐµOoiz£
¼º=Q+r£  ¡w/,£r£/bº
p=p ÷YqFr
sutOv
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